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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


ABSTRACT 


Upper  Bridgeport  Dam:  NDI  I.D.  No.  PA-00465 


| 


Owner : 

State  Located: 
County  Located: 
Stream: 


Municipal  Authority  of  Westmoreland 
County 

Pennsylvania  (PennDER  I.D.  No.  65-5) 

Westmoreland 

Jacobs  Creek 


Inspection  Date(s):  12  December  1978 

23  April  1979 

Inspection  Team:  GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  the  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
poor  condition.  The  facility  has  been  essentially  abandoned 
by  the  current  owner  and  has  not  been  in  operation  or  main¬ 
tained  since  1972. 

The  size  classification  of  the  facility  is  intermediate  and 
its  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  this  facility  is  the  Probable  Maximum 
Flood  (PMF ) .  Results  of  the  hydrologic  and  hydraulic 
analysis  indicate  that  the  facility  can  accommodate  approxi¬ 
mately  20  percent  of  the  PMF  before  overtopping  of  the 
embankment  occurs.  Since  the  dam's  hazard  rating  is  high,  and 
embankment  failure  would  result  in  an  increase  in  the  poten- 
t  ',al  for  loss  of  life  downstream  from  the  dam,  the  present 
jpillway  system  is  assessed  as  being  seriously  inadequate.  - 
The  facility,  on  the  whole,  is  considered  unsafe,  but  dam 
failure  is  not  considered  imminent.  Consequently,  it  is 
recommended  that  the  owner  immediately  develop  an  emergency 
warning  system  to  notify  downstream  residents  in  the  event 
hazardous  conditions  develop.  Included  in  the  plan  should 
be  provisions  for  around-the-clock  surveillance  during 
periods  of  unusually  heavy  precipitation. 
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Since  the  dam  no  longer  serves  its  original  purpose  (water 
supply) ,  and,  in  essence,  has  been  abandoned,  it  is  recom¬ 
mended  that  the  owner  immediately: 

a.  Reactivate  or  rehabilitate  the  drawdown  facilities 
and  subsequently  drawdown  and  maintain  the  reservoir  at  a 
minimum  pool  level. 

b.  Formulate  plans  and  initiate  procedures  for  demol¬ 
ishing  and  removing  the  entire  facility  in  accordance  with 
the  regulations  of  PennDER's  Division  of  Dam  Safety. 

If  the  facility  is  to  be  reactivated  for  water  supply  or  for 
other  purposes,  it  is  recommended  that  the  owner: 

c.  Retain  the  services  of  a  registered  professional 
engineer  experienced  in  hydraulics  and  hydrology  to  study 
the  facility,  and  take  appropriate  measures  to  make  the 
facility  hydraulically  adequate. 

d.  Retain  the  services  of  a  registered  professional 
engineer  experienced  in  the  design  of  earth  dams  to  perform 
a  detailed  geotechnical  evaluation  of  the  facility  and  take 
appropriate  remedial  measures  as  dictated  by  the  study. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
UPPER  BRIDGEPORT  DAM 
NDI#  PA-465,  PENNDER#  65-5 

SECTION  1 

GENERAL  INFORMATION 


1.0  Authority 


The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1.1  Purpose. 


The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 


a.  Dam  and  Appurtenances.  Upper  Bridgeport  Dam  is  an 
earth  embankment  approximately  1,020  feet  long  (including 
spillways) ,  with  a  maximum  height  of  21  feet.  The  embank¬ 
ment  is  divided  into  three  sections  by  two  spillways  (see 
Figure  1,  Appendix  F) .  The  service  spillway  is  a  combina¬ 
tion  masonry  and  concrete  trapezoidal-shaped  weir  structure 
with  a  101-foot  long  crest  located  about  140  feet  from  the 
left  abutment.  The  emergency  spillway  is  a  concrete  broad- 
crested  weir  structure  with  a  250-foot  crest  length  located 
about  320  feet  to  the  left  of  the  right  abutment. 


The  dam  has  two  16-inch  diameter  cast  iron  pipe  (C.I.P.) 
outlets,  one  located  in  each  of  the  service  spillway  abut¬ 
ments.  Each  conduit  is  controlled  by  a  16-inch  diameter 
gate  valve,  with  the  valves  contained  in  valve  pits  along 
either  wingwall  (see  Figures  3  and  4) . 


b.  Location.  Upper  Bridgeport  Dam  is  located  on 
Jacobs  Creek,  Mount  Pleasant  Township,  Westmoreland  County, 
Pennsylvania,  about  two  miles  south  of  Mount  Pleasant.  The 
dam  and  reservoir  are  located  on  the  Connellsville  and  Mount 
Pleasant,  Pennsylvania,  U.S.G.S.  7.5  minute  topographic 
quadrangles  (see  Appendix  G) .  The  coordinates  of  the  dam 
are  N40°  8.0'  and  W79°  31.0'. 


. 


c.  Size  Classif ication.  Intermediate  (21  feet  high, 
1,250  acre-feet  storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Municipal  Authority  of  Westmoreland 

County 

P.  0.  Box  730 

Greensburg,  Pennsylvania  15601 

f .  Purpose .  Originally  water  supply  (now  defunct) ; 
presently  used  for  unauthorized  recreation. 

g.  Historical  Data.  Upper  Bridgeport  Dam  was  con¬ 
structed  in  1886  as  a  domestic  and  industrial  water  supply 
facility  serving  the  communities  of  Mount  Pleasant  and 
Scottdale,  Pennsylvania.  The  facility  was  originally  owned 
and  operated  by  the  Mount  Pleasant  Water  Company  which  was, 
at  that  time,  a  wholly  owned  subsidiary  of  the  H.  C.  Frick 
Coke  Company  of  Scottdale,  Pennsylvania.  Construction  of 
the  facility  was  performed  by  Stark  Brothers,  contractors 
from  Greensburg,  Pennsylvania. 

The  dam  has  been  modified  several  times  since  its 
completion  in  1886.  In  1888,  the  embankment  was  raised  by 
two  feet,  and  it  was  again  raised  in  1894.  The  service 
spillway  was  modified  and  a  concrete  corewall  was  installed 
during  an  1394  reconstruction.  In  1906,  the  present  emergency 
spillway  was  constructed  in  direct  response  to  a  flood  which 
overtopped  the  dam.  No  recent  modifications  have  been  made 
to  the  facility  under  its  current  ownership. 

In  1942,  the  Municipal  Authority  of  Westmoreland  County 
acquired  the  facility  and  immediately  established  it,  along 
with  the  Lower  Bridgeport  Dam,  as  an  integral  part  of  their 
water  supply  system.  The  facility  remained  in  operation 
until  1972  when  the  owner  began  to  fulfill  the  water  demands 
of  the  local  area  via  their  Youghiogheny  system. 


1 . 3  Pertinent  Data. 

a.  Drainage  Area  (square  miles) .  28.9  (local) 

31.5  (total) 

b.  Discharge  at  Dam  Site.  Discharge  records  are  not 
available. 

c.  Elevation  (feet  above  mean  sea  level) .  The  follow¬ 
ing  elevations  were  obtained  through  field  measurements  that 
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were  based  on  the  elevation  of  the  service  spillway  crest 
at  1053.5  feet. 


Top  of  Dam 


Maximum  Pool  Design 
Maximum  Pool  of  Record 
Service  Spillway  Crest 
Emergency  Spillway  Crest 
Normal  Pool 

Upstream  Outlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Streambed  at  Emergency 
Spillway 

Maximum  Tailwater 


1059  (measured  low 
spot  along  embank¬ 
ment) 

Not  known 
Not  known 

1053.5 

1056.6 
1053.5 
1040 

1038 

1039 

1038 

Not  known 


d.  Reservoir  Length  (miles) . 

Top  of  Dam  2 . 3 

Normal  Pool  1.0 


e .  Storage  (acre-feet) . 

Top  of  Dam 

Service  Spillway  Crest 
Emergency  Spillway  Crest 

f .  Reservoir  Surface  (acres) . 
Top  of  Dam 

Service  Spillway  Crest 
Emergency  Spillway  Crest 

g.  Dam. 


Type 

Length 


Height 


Top  Width 


1250 

530 

870 


180 

80 

140 


Earth  embankment 

1020  feet  (field 
measured;  includes 
service  and  emer¬ 
gency  spillways) 

Maximum  field 
measured  section  = 

21  feet. 

Varies;  15  to  25 
feet  to  the  right  of 
the  service  spillway 
and  70  to  140  feet 
to  the  left  of  the 
service  spillway. 
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Zoning  Homogeneous  earth 

with  concrete 
corewall . 

Impervious  Core  A  concrete  core 

wall,  according  to 
PennDER  records,  was 
installed  in  1894. 

No  other  information 
pertaining  to  its 
design  or  construc¬ 
tion  are  available. 

Cutoff  According  to  avail¬ 

able  information  the 
embankment  is  founded 
on  clay;  however, 
there  is  no  specific 
mention  of  a  cutoff. 

Grout  Curtain  None  indicated. 

Diversion  Canal.  None 


Outlet  Conduit. 


Type 


Length 


Closure 


Two  16-inch  diameter 
cast  iron  outlets, 
one  located  in  each 
of  the  abutments  of 
the  service  spillway. 

Each  outlet  pipe  is 
40  feet,  inlet  to 
gate  valve  control. 
Beyond  the  gate 
valves,  discharge  is 
channeled  into 
masonry  tunnels  and 
eventually  released 
at  the  downstream 
bases  of  the  wingwalls 
of  the  service 
spillway . 

Discharge  through 
the  outlets  is  con¬ 
trolled  by  16-inch 
diameter  gate  valves 
housed  at  the  bases 


Access 


cf  two  separate 
valve  pits  located 
on  either  side  of 
the  service  spillway 
crest . 

The  valve  pits  are 
accessible  from  the 
embankment  crest. 


j  .  Spillways . 
Types 


Crest  Lengths 

Upstream  Channels 
Downstream  Channels 


k .  Regulating  Outlets . 


Service:  Concrete 

faced  stone  masonry, 
trapezoidal -shaped 
weir  structure,  with 
a  cut  stone  coped 
crest . 

Emergency:  concrete 

broad-crested  weir 
structure . 

Service:  101  feet 

Emergency:  250  feet 

Not  applicable 

Service:  the  service 

spillway  discharges 
flow  directly  into 
the  pool  formed  by 
the  Lower  Bridgeport 
Dam. 

Emergency:  the 

emergency  spillway 
discharges  into  the 
heavily  wooded  area 
to  the  right  of  the 
Lower  Bridgeport 
Reservoir,  and 
eventually  into  the 
lower  reservoir 
several  hundred  feet 
downstream  from  the 
Upper  Bridgeport  em¬ 
bankment  . 

See  "Outlet  Conduit" 
above . 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
data,  calculations,  or  reports  are  available  concerning  any 
aspect  of  this  facility.  Design  features,  presented  below, 
are  derived  from  information  and  correspondence  contained  in 
PennDER  files.  Included  in  the  files  were  drawings,  dated 
photographs,  and  state  inspection  reports. 

b.  Design  Features. 

1.  Embankment.  The  embankment,  as  shown  on 
Figure  1,  was  constructed  of  earth  atop  a  clay  foundation. 

No  records  of  compaction  procedures  or  construction  tech¬ 
niques  are  available.  A  concrete  corewall  was  installed  in 
1894  which  reportedly  extends  from  the  right  abutment  to  the 
left  wingwall  of  the  service  spillway,  a  length  of  about  800 
feet.  No  outer  corewall  details  are  available.  Cross- 
sectional  dimensions,  specifically,  heights,  crest  widths, 
and  slope  angles  vary  significantly  along  the  embankment. 

2 .  Appurtenant  Structures. 

a.  Service  Spillway.  The  service  spillway 
is  a  concrete  faced  cut  stone  masonry,  trapezoidal-shaped 
weir  structure  located  approximately  140  feet  from  the  left 
abutment  (see  Photograph  4) .  The  overflow  section  is  101 
feet  long  and  6.7  feet  below  the  top  of  the  wingwall  (5.5 
feet  below  the  low  spot  of  the  embankment) . 

b.  Emergency  Spillway.  The  emergency 
spillway  is  a  concrete  broad-crested  weir  structure  (see 
Photograph  2)  located  about  320  feet  from  the  right  abutment 
and  approximately  215  feet  to  the  right  of  the  service 
spillway.  The  crest  measures  250  feet  across,  and  is  about 

3  feet  deep  (2.4  feet  below  the  low  spot  of  the  embankment). 

c.  Outlet  Conduits.  The  dam  was  designed 
with  two  16-inch  diameter  C.I.P.  outlet  conduits,  one 
located  in  each  of  the  abutments  of  the  service  spillway 
(see  Figure  4) .  The  conduits  are  controlled  by  16-inch 
diameter  gate  valves  located  at  the  bases  of  valve  pits 
built  into  the  spillway  wingwalls.  The  inlet  ends  of  the 
conduits  are  apparently  equipped  with  trash  screens.  The 
outlet  ends  terminate  below  the  surface  of  the  water  in  the 
reservoir  formed  by  the  Lower  Bridgeport  Dam. 
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data 


c.  Design  Data  and  Procedures.  No  specific  design 
are  available  for  any  aspect  of  this  facility. 


2 . 2  Construction  Records. 

No  construction  records  are  available. 

2 . 3  Operating  Records. 

No  records  of  operation  are  available. 

2 . 4  Other  Investigations. 

Aside  from  periodic  Pennsylvania  State  Inspection 
Reports  contained  in  PennDER  files,  no  records  of  other 
investigations  are  available. 


2.5  Evaluation. 


No  formal  engineering  data  are  available;  however,  - 
sufficient  information,  in  the  form  of  drawings  and  histor¬ 
ical  records,  are  available  to  make  a  reasonable  Phase  I 
assessment  of  the  facility. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 


a.  Genera  1 .  The  general  appearance  of  the  structure, 
based  on  the  visual,  inspection,  suggests  that  it  is  in  poor 
condition . 

b.  Embankment .  Observations  made  during  the  visual 
inspection  revealed  the  embankment  to  be  in  poor  condition. 

The  embankment  is  heavily  overgrown  with  trees  as  well  as 
thick  brush  (see  Photographs  1  and  3).  The  crest  is  exten¬ 
sively  rutted  between  the  emergency  spillway  and  right 
abutment  where  vehicular  access  is  available  (see  Photo¬ 
graph  1)  .  Severcil  of  the  ruts  were  measured  to  be  in  exces 
of  12  inches  deep.  Several  eroded  areas,  completely  void  o 
riprap  protection,  were  observed  along  the  upstream  slope. 

The  exposed  concrete  retaining  wall,  whicn  defines  the 
downstream  slope  along  most  of  the  embankment,  displays 
numerous  cracks  and  spalls,  but  overall,  was  considered  to 
be  in  fair  condition  (see  Photograph  6).  The  downstream  toe 
area  was  found  to  be  heavily  wooded  (see  Photograph  7). 

Seepage  was  observed  in  the  swamp-like  area  between  the 
right  abutment  and  emergency  spillway.  A  sinkhole,  approxi¬ 
mately  3  feet  in  diameter  and  3  feet  deep,  was  observed 
several  feet  to  the  left  of  the  service  spillway  (see 
Figure  1).  In  general,  the  embankment,  as  observed  during 
the  inspection,  displays  numerous  signs  of  deterioration  and 
a  lack  of  maintenance. 

c .  Appur tenant  Structures . 

1.  Service  Spillway.  Based  on  the  visual 
inspection,  the  service  spillway  is  considered  to  be  in  fair 
condition.  The  block  masonry  and  concrete  structure  is  well 
aligned  along  the  crest  and  at  both  wingwalls.  Extensive 
cracking  and  spalling  were,  however,  observed  along  concrete 
portions  of  both  wingwalls  upstream  from  the  crest  (see 
Photograph  9) . 

2.  Emergency  Spillway.  The  emergency  spillway 
is  in  a  poor  condition,  characterized  by  extensive  spalling, 
cracking,  and  overall  concrete  deterioration  (see  Photo¬ 
graphs  2  and  8) . 

3.  Outlet  Conduits.  The  intakes  and  outlets  of 
the  outlet  conduits  are  submerged  by  design  and,  consequently, 
were  not  observed  by  the  inspection  team.  The  valve  pit  at 
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the  right  wingwall  was  covered  with  a  steel  door  and  locked, 
making  it  inaccessible.  The  valve  pit  at  the  left  wingwall 
was  not  covered;  however,  the  valve  was  equally  unobservable 
due  to  several  feet  of  debris  within  the  pit.  The  owner's 
representative  did  not  know  whether  or  not  either  conduit 
valve  was  operable,  as  neither  has  been  operated  since  at 
least  1972. 

d.  Reservoir  Area.  The  reservoir  is  surrounded  by 
moderate  to  steep  slopes  comprised  of  pastureland  and 
moderate  to  thickly  wooded  areas.  No  evidence  of  slope 
distress  was  observed  in  the  surrounding  area. 

e.  Downstream  Area.  Discharge  from  both  spillways  of 
Upper  Bridgeport  Dam  flows  into  the  pool  formed  by  the  Lower 
Bridgeport  Dam.  The  lower  dam  is  located  approximately  2,400 
feet  downstream  from  the  upper  dam  (see  Photographs  10  and 
12) .  The  southern  (left)  shore  of  the  Lower  Bridgeport 
Reservoir  is  lined  by  approximately  six  homes  (see  Photo¬ 
graph  11)  which  could  possibly  be  affected  by  an  embankment 
breach  of  the  Upper  Bridgeport  Dam.  Another  seven  struc¬ 
tures  are  located  along  the  northern  (right)  bank  of  the 
lower  reservoir  at  somewhat  higher  elevations.  In  addition, 
the  bulk  of  the  community  of  Bridgeport  is  located  along  the 
right  bank  of  Jacobs  Creek  downstream  from  the  Lower  Bridge¬ 
port  Dam.  Thus,  the  hazard  classification  of  the  facility 

is  considered  to  be  "high". 


3.2  Evaluation .  . 

The  overall  appearance  of  the  facility  indicates  it  to 
be  in  poor  condition.  The  facility  is  minimally  maintained 
and  has,  in  essence,  been  abandoned.  In  accordance  with 
PennDER,  Division  of  Dam  Safety  regulations,  the  facility 
should  be  drained  and  the  embankment  dismantled. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operational  Procedures. 

The  facility  has  not  been  in  active  operation  since 
1972.  As  a  result,  there  are  no  formal  operating  procedures 
associated  with  it.  Presently,  excess  inflow  is  discharged 
over  the  service  spillway  and  into  the  pool  formed  by  the 
Lower  Bridgeport  Dam.  If  the  reservoir  level  reaches  ele¬ 
vation  1056.6,  or  3.1  feet  above  the  service  spillway  crest, 
the  emergency  spillway  will  discharge  excess  inflow  into  the 
Lower  Bridgeport  Reservoir  in  tandem  with  the  service 
spillway.  The  outlet  conduits  were  last  operated  in  1972. 


4 . 2  Maintenance  of  Dam. 

Since  the  facility  was  phased  out  of  operation  in  1972, 
no  formal  maintenance  has  been  routinely  performed. 


4 . 3  Maintenance  of  Operating  Facilities. 
See  "Maintenance  of  Dam"  above. 


4 . 4  Warning  System. 

No  formal  warning  system  is  in  effect. 


4 . 5  Evaluation. 

No  formal  operational  or  maintenance  procedures  are 
available  relative  to  any  aspect  of  the  facility.  The 
facility  was  phased  out  of  active  operation  in  1972  ,  and  is 
now  defunct.  Additionally,  there  is  no  formal  warning 
system  in  effect. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

No  design  data,  calculations,  or  reports  are  available. 
Information  relative  to  the  design  of  the  facility  is 
limited  to  that  which  can  be  inferred  from  the  several 
drawings,  photographs,  and  state  inspection  reports  avail¬ 
able  in  PennDER  files. 


5. 2  Experience  Data. 

No  records  of  spillway  and/or  outlet  conduit  discharges 
are  available.  Data  contained  in  PennDER  files  indicates 
that  the  emergency  spillway  was  constructed  in  1906  in 
direct  reaction  to  a  flood  which  overtopped  the  embankment. 
Photographs  dated  1941  indicate  damage  to  the  emergency 
spillway,  presumably  after  a  significant  discharge. 


5. 3  Visual  Observations. 

On  the  date  of  inspection  no  conditions  were  observed 
that  would  indicate  the  service  spillway  would  not  perform 
satisfactorily  during  a  flood  event.  The  discharge  capacity 
of  the  emergency  spillway,  on  the  other  hand,  may  be  reduced 
due  to  the  dense  overgrowth  immediately  beyond  the  down¬ 
stream  embankment  toe  (see  Photograph  7) .  The  present 
operability  of  the  outlet  works  is  questionable. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capabil¬ 
ities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guidelines 
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for  Safety  Inspection  of  Dams  for  Phase  I  Investigations, 

the  Spillway  Design  Flood  (SDF)  for  Upper  Bridgeport  Dam  is  , 

the  PMF .  That  is,  based  on  the  relative  size  (intermediate) 

and  hazard  potential  (high)  of  Upper  Bridgeport  Dam,  the 

facility  is  required  to  have  sufficient  spillway  and  storage 

capabilities  to  safely  discharge  the  PMF  without  embankment 

overtopping . 

b.  Results  of  Analysis.  Upper  Bridgeport  Dam  was 
analyzed  under  assumed  normal  operating  conditions.  That 
is,  the  Upper  Bridgeport  Dam  reservoir  was  initially  at  its 
normal  pool  or  service  spillway  elevation  of  approximately 
1053.5  feet  (MSL) ,  with  the  low-level  blowoff  lines  closed. 

The  service  spillway  of  the  facility  is  composed  of  a  combin¬ 
ation  masonry  and  concrete  trapezoidal-shaped  weir  structure 
which  discharges  directly  into  the  Lower  Bridgeport  Dam 
reservoir.  The  emergency  spillway  of  the  facility  is  com¬ 
posed  of  a  concrete  broad-crested  weir  structure  which 
discharges  into  the  woods  that  are  located  directly  beyond 
the  embankment  toe. 


i 

1 
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The  PA-657  Dam,  located  about  9.0  miles  upstream  from 
the  Upper  Bridgeport  Dam,  was  also  evaluated  in  this  analy¬ 
sis  to  assess  its  effects  on  the  Upper  Bridgeport  Dam.  It 
too  was  investigated  under  near  normal  operating  conditions. 
That  is,  the  PA-657  Dam  reservoir  was  initially  at  its 
normal  or  recreation  pool  elevation  of  1827.5  feet  (MSL) 
with  the  service  spillway  (drop-inlet  structure)  assumed  to 
be  non-functional  for  the  purpose  of  analysis.  Design 
information  concerning  the  PA-657  Dam  reservoir's  elevation- 
storage  relationship  was  available  and  used  in  the  evalua¬ 
tion.  Design  information  was  also  available  regarding  the 
elevation-discharge  relationship  of  the  emergency  spillway, 
but  this  data  was  felt  to  be  too  conservative  for  analysis 
and  was  not  used.  The  emergency  spillway  is  a  vegetated 
chute  channel  with  a  flat,  vegetated,  critical  flow  control 
crest. 

Finally,  the  effects  of  the  Lower  Bridgeport  Dam  on  the 
Upper  Bridgeport  facility  were  considered  via  the  computa¬ 
tion  of  a  tailwater  curve,  since  the  Lower  Bridgeport  Dam's 
reservoir  extends  to  the  toe  of  the  upper  dam's  service 
spillway.  All  downstream  channel  routing  was  done  under  the 
assumption  that  the  stream  was  dry  prior  to  the  inflow  of 
the  dam  outflows.  All  pertinent  engineering  calculations 
relative  to  the  evaluation  of  Upper  Bridgeport  Dam  are 
provided  in  Appendix  C,  while  calculations  relative  to  the 
evaluation  of  the  upstream  PA-657  Dam  are  provided  in 
Appendix  C-l.  (Lower  Bridgeport  Dam  computations  are  con¬ 
tained  on  Sheets  16  through  22  cf  Appendix  C.) 
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Overtopping  analysis  (using  the  Modified  HEC-1  computer 
program)  indicated  that  the  discharge/storage  capacity  of 
Upper  Bridgeport  Dam  can  accommodate  only  about  20  percent 
of  the  PMF  (the  SDF)  prior  to  the  overtopping  of  its  embank¬ 
ment,  while  the  discharge/storage  capacity  of  PA-657  Dam  can 
accommodate  the  full  PMF  (Appendix  C,  Summary  Input/Output 
Sheets,  Sheets  S  and  R) .  The  low  top  of  embankment  of  Upper 
Bridgeport  Dam  was  inundated  by  depths  of  water  of  1.1  feet 
under  1/2  PMF  conditions,  and  5.0  feet  under  full  PMF 
conditions.  Therefore,  since  the  SDF  of  each  of  these 
facilities  is  the  PMF,  only  the  Upper  Bridgeport  Dam  has  a 
high  potential  for  overtopping,  and  thus,  for  breaching 
under  floods  of  much  less  than  SDF  magnitude. 

Since  the  Upper  Bridgeport  Dam  facility  cannot  safely 
handle  a  flood  of  at  least  1/2  PMF  magnitude,  the  possibil¬ 
ity  of  embankment  failure  under  floods  of  1/2  PMF  intensity 
or  less  was  investigated  (in  accordance  with  ETL-1110-2-234) . 
Several  feasible  alternatives  were  analyzed,  since  it  is 
difficult,  if  not  impossible,  to  determine  exactly  how  or  if 
a  specific  dam  will  fail.  The  major  concern  of  the  breach¬ 
ing  evaluations  is  with  the  impact  of  the  various  breach 
discharges  on  increasing  downstream  water  surface  elevations 
above  those  to  be  expected  if  breaching  did  not  occur. 

The  Modified  HEC-1  computer  program  was  used  for  the 
breaching  analysis  with  the  assumption  that  the  breaching  of 
a  dam  would  begin  once  its  reservoir  level  reached  the  low 
top  of  dam  elevation. 

Two  sets  of  breach  geometry  were  analyzed  for  the  Upper 
Bridgeport  Dam  for  each  of  two  failure  times  (Appendix  C, 
Sheet  23) .  The  two  sets  of  breach  sections  chosen  were 
considered  to  be  the  minimum  and  maximum  probable  failure 
sections.  The  two  failure  times  (total  time  for  each  breach 
section  to  reach  its  final  dimensions)  under  which  the  two 
breach  sections  were  evaluated  were  assumed  to  be  a  moder¬ 
ately  rapid  time  (0.75  hours)  and  a  prolonged  time  (4.0 
hours) ,  so  that  the  possible  upper  and  lower  limits  of  this 
most  sensitive  variable  might  be  examined.  In  addition,  an 
average  or  more  probable  set  of  breach  conditions  was 
analyzed,  with  a  failure  time  of  1.5  hours. 

The  Upper  Bridgeport  Dam  peak  breach  outflows  (result¬ 
ing  from  a  0.22  PMF  overtopping)  ranged  from  about  8020  cfs 
for  the  minimum  section-prolonged  fail  time  scheme,  to  about 
18550  for  the  maximum  section-minimum  fail  time  scheme 
(Summary  Input/Output  Sheets,  Sheet  BB) .  The  outflow  for 
the  average  breach  condition  was  about  11890  cfs  compared  to 
the  non-breach  0.22  PMF  peak  facility  outflow  of  about  8180 
cfs  (Summary  Input/Output  Sheets,  Sheet  S) .  The  water 
surface  elevation  corresponding  to  the  non-breach  0.22  PMF 
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peak  discharge  at  a  section  (Section  7)  located  550  feet 
downstream  from  the  dam  was  approximately  1053.1  feet 
(MSL)  and  approximately  1051.3  feet  (MSL)  at  a  section 
(Section  8)  located  2,400  feet  downstream  from  the  dam 
(Summary  Input/Output  Sheets,  Sheet  S) .  The  water  surface 
elevations  corresponding  to  the  average  condition  peak 
breach  outflow  at  the  two  above-mentioned  downstream  sections 
were  about  1054.5  feet  (MSL)  and  1052.6  feet  (MSL),  respect¬ 
ively  (Summary  Input/Output  Sheets,  Sheet  BB) .  The  approxi¬ 
mate  elevation  of  the  first  house  at  Section  7,  as  well  as 
of  the  other  structures  which  line  the  left  bank  of  the 
Lower  Bridgeport  Dam  Reservoir  is  1050  feet  (MSL) .  The 
approximate  elevation  of  the  structure  at  Section  8  (exclud¬ 
ing  the  abandoned  building  which  abuts  the  lower  dam)  as  well 
as  of  the  other  structures  which  line  the  right  bank  of  the 
Lower  Bridgeport  Dam  reservoir  is  1053  feet  (MSL) ,  as  deter¬ 
mined  by  field  measurement  and  observation.  Therefore,  the 
increase  in  the  water  surface  at  Section  7  caused  by  the 
failure  of  Upper  Bridgeport  Dam  was  about  1.4  feet,  with  the 
breach  water  surface  above  the  damage  levels  of  the  struc¬ 
tures  along  the  left  bank  of  the  lower  reservoir.  The 
increase  in  the  water  surface  at  Section  8,  caused  by  the 
failure  of  the  dam,  was  about  1.3  feet  with  the  approximate 
breach  water  surface  just  below  the  damage  levels  of  the 
structures  along  the  right  bank  of  the  lower  reservoir. 
Although  the  houses  along  the  left  bank  area  would  probably 
be  somewhat  damaged  even  if  the  dam  did  not  fail,  the  water 
surface  increases  resulting  from  dam  breaching  could  con¬ 
ceivably  cause  much  more  significant  damage  to  the  struc¬ 
tures,  if  not  only  the  increase  in  the  height  of  the  flood- 
wave,  but  also  the  increase  in  the  momentum  of  the  larger 
and  probably  swifter  moving  volume  of  water  was  considered. 

Analysis  of  embankment  breaching  under  1/2  PMF  base 
conditions  indicated  that  failure  of  the  dam  during  a  flood 
of  such  magnitude  would  probably  not  increase  the  damage  to 
downstream  structures  (Appendix  C,  Sheets  25  and  26). 

However,  the  analysis  indicated  that  there  is  a  flood 
between  the  0.22  PMF  and  the  1/2  PMF  under  which  dam  failure 
would  result  in  increased  damage  to  the  residences  on  the 
right  bank  of  the  Lower  Reservoir.  Therefore,  the  failure 
of  Upper  Bridgeport  Dam  caused  by  floods  of  less  than  1/2 
PMF  magnitude  is  quite  possible,  and  will  most  probably  lead 
to  increased  property  damage  and  loss  of  life  in  the  down¬ 
stream  community. 


5 . 6  Spillway  Adequacy. 


As  presented  previously,  under  existing  conditions 
Upper  Bridgeport  Dam  can  accommodate  only  about  20  percent 
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of  the  PMF  (the  SDF)  prior  to  overtopping  of  its  embankment. 
Should  a  0.22  PMF  or  somewhat  larger  event  occur,  the  dam 
will  be  overtopped  and  will  possibly  fail,  endangering  many 
residences  in  the  immediate  downstream  area.  Therefore,  the 
spillway  system  of  Upper  Bridgeport  Dam  is  considered  to  be 
seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment.  The  conditions  observed  during  the 
field  inspection  suggest  the  embankment  is  in  poor  condition 
and  suffers  from  a  general  lack  of  maintenance  and  care. 

This  condition  is  considered  serious  in  light  of  the  age  and 
hazard  classification  of  the  facility. 

Specific  deficiencies  which  are  related  to  a  lack  of 
maintenance  include:  1)  heavy  vegetation  and  overgrowth 
along  the  embankment  and  downstream  toe  area;  2)  deep  rut¬ 
ting  of  the  embankment  crest  between  the  emergency  spillway 
and  right  abutment;  and  3)  several  eroded  areas  along  the 
upstream  face  that  are  completely  void  of  riprap  protection. 
The  above  items  are  undesirable,  and  over  the  long  term, 
could  present  a  serious  threat  to  embankment  stability. 

Other  deficiencies  include  the:  1)  3-foot  deep  sink¬ 
hole  located  several  feet  to  the  left  of  the  service  spill¬ 
way;  and  2)  the  seepage  and  swamp-like  condition  along  the 
downstream  toe  between  the  emergency  spillway  and  right 
abutment  indicating  possible  structural  deficiencies  which 
may  pose  a  threat  to  embankment  stability  under  flood 
conditions . 

b.  Appurtenant  Structures. 

1.  Service  Spillway.  The  service  spillway  is  in 
fair  condition.  Its  general  appearance  suggests  it  to  be 
structurally  stable.  The  major  deficiency  associated  with 
the  structure  is  its  extensively  cracked  and  badly  spalled 
concrete  wingwalls. 

2.  Emergency  Spillway.  The  emergency  spillway 
is  in  poor  condition.  The  concrete  structure  is  badly 
deteriorated  as  evidenced  by  extensive  spalling,  scaling  and 
deep  structural  cracking.  Its  structural  integrity  and 
overall  stability  under  high  flows  is  questionable. 

3.  Outlet  Conduits.  The  outlet  conduits  were 
last  operated  in  1972,  and  their  present  operability  is 
questionable . 


6 . 2  Design  and  Construction  Techniques. 

No  information  is  available  that  details  the  methods  of 
design  and/or  construction. 
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6.3  Past  Performance. 


Correspondence  contained  in  PennDER  files  indicate 
that  the  facility  was  constructed  in  1886.  In  1906,  the 
embankment  was  overtopped  which  prompted  the  construction  of 
the  present  emergency  spillway.  Two  photographs  contained 
in  PennDER  files  indicate  that  in  1941,  the  emergency  spill¬ 
way  suffered  a  partial  collapse  from  apparent  settlement 
(possibly  internal  piping)  of  the  supporting  soil.  Other¬ 
wise,  since  1906,  the  facility  has  apparently  performed 
adequately.  However,  no  flood  records  are  available. 


6. 4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  may  be 
subject  to  minor  earthquake  induced  dynamic  forces.  Duetto 
its  relatively  small  cross-section,  it  is  believed  the 
embankment  can  withstand  the  expected  minor  earthquake 
induced  forces.  However,  no  calculations  or  investigations 
were  performed  to  confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  Visual  observations  indicate  the  struc¬ 
ture  to  be  in  poor  condition.  The  facility,  which  was 
originally  designed  to  serve  the  water  supply  needs  of 
nearby  communities,  has  not  been  in  operation  since  1972. 

Its  physical  condition  has  deteriorated  steadily  over  the 
last  decade  as  it  has  essentially  been  abandoned  by  the 
present  owner. 

The  general  lack  of  maintenance  has  contributed  to  many 
of  the  deficiencies  presently  associated  with  the  facility 
including:  1)  an  overgrown  embankment  and  downstream  areas; 

2)  rutted  crest;  3)  bare  unprotected  areas  along  the  up¬ 
stream  slope;  4)  severely  deteriorated  concrete;  5)  question¬ 
able  operability  of  the  outlet  conduits;  and  6)  an  apparent 
sinkhole  and  other  low  areas  along  the  crest. 

Hydrologic  and  hydraulic  calculations  indicate  the 
spillways  can  accommodate  approximately  20  percent  of  the 
Probable  Maximum  Flood  (PMF )  before  overtopping  of  the 
embankment  occurs.  As  the  facility's  hazard  rating  is  high, 
the  present  spillway  system  is  assessed  as  being  seriously 
inadequate  and  the  facility  is  considered  to  be  unsafe,  non¬ 
emergency. 


b.  Adequacy  of  Information.  The  available  data  is 
considered  sufficient  to  make  a  reasonable  Phase  I  assess¬ 
ment  of  the  facility. 

c.  Urgency.  Because  of  the  seriously  inadequate 
spillway  system,  a  formal  warning  system  should  be  imple¬ 
mented  immediately.  It  is  further  recommended  that  the 
actions  required  by  the  recommendations  listed  in  Section  7.2 
be  promptly  initiated. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  recommended  at  this  time. 


7 . 2  Recommendations/Remedial  Measures . 

Because  of  the  seriously  inadequate  spillway  system, 
the  facility  is  considered  unsafe.  Embankment  failure  is 
not  considered  imminent;  however,  failure  could  signifi¬ 
cantly  increase  the  hazard  to  downstream  communities.  As  a 
consequence,  it  is  recommended  that  the  owner  immediately 
develop  a  warning  system  to  notify  downstream  residents 
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should  hazardous  conditions  develop.  Included  in  the  plan 
should  be  provisions  for  around-the-clock  surveillance  of 
the  facility  during  periods  of  unusually  heavy  precipita¬ 
tion. 


In  light  of  the  fact  that  the  dam  no  longer  serves  its 
original  purpose,  and  has,  in  essence,  been  abandoned,  it  is 
recommended  that  the  owner  immediately: 

a.  Reactivate  or  rehabilitate  the  drawdown  facilities 
and  subsequently  drawdown  and  maintain  the  reservoir  at  a 
minimum  pool  level. 

b.  Formulate  plans  and  initiate  procedures  for  demol¬ 
ishing  and  removing  the  entire  facility  in  accordance  with 
the  regulations  of  PennDER's,  Division  of  Dam  Safety. 

If  the  facility  is  to  be  reactivated  for  water  supply 
or  for  other  purposes,  it  is  recommended  that  the  owner: 

c.  Retain  the  services  of  a  registered  professional 
engineer  experienced  in  hydraulics  and  hydrology  to  study 
the  facility,  and  take  appropriate  measures  to  make  the 
facility  hydraulically  adequate. 

d.  Retain  the  services  of  a  registered  professional 
engineer  experienced  in  the  design  of  earth  dams  to  perform 
a  detailed  geotechnical  evaluation  of  the  facility,  and  take 
appropriate  remedial  measures  as  dictated  by  the  study. 
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APPENDIX  A 

[  CHECK  LIST  -  ENGINEERING  DATA 
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HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  tt  PA-00465 


PENN  DER  ID  3  65-5 
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SIZE  OF  DRAINAGE  AREA:  28.9  square  miles  (local);  31.5  square  miles  (total) 

ELEVATION  TOP  NORMAL  POOL*.  1053.3  STORAGE  CAPACITY:  530  acre-feet _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~  STORAGE  CAPACITY:  ~ _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~  STORAGE  CAPACITY:  _ 2 _ 

ELEVATION  TOP  DAM:  1059.0  STORAGE  CAPACITY:  1250  acre-feet _ 

(measured  low  point) 

SPILLWAY  DATA 

CREST  ELEVATION:  1053.5  (service);  1056.6  (emergency) 


TYPE:  service:  concrete  and  masonry,  trapezoidal-shaped  weir 

structure ;  emergency :  concrete ,  broad-crested  weir 
WIDTH:  101  feet  (service) ;  250  feet  (emergency) _ 


LENGTH:  N/A _ 

SPILLOVER  LOCATION:  service:  about  140  feet  right  of  left  abutment; 

emergency :  about  32u  feet  left  of  right  abutment 

NUMBER  AND  TYPE  OF  GATES:  Neither  spillway  is  gated _ 

OUTLET  WORKS 

TYPE:  two  16-inch  diameter  CIP  outlets 


LOCATION:  one  outlet  located  in  each  of  the  abutments  of  the 
service  spillway 

ENTRANCE  INVERTS:  approximately  1040  feet  (estimated) 


EXIT  INVERTS:  approximately  1038  feet  (estimated) 

Each  16-inch  pipe  is  valved  within 
EMERGENCY  DR AW DOWN  FACILITIES:  pits  along  either  spillway  wingwall. 

Operability  of  the  valves  is  question- 
HYDROMETEOROLOGICAL  GAGES  able. 

TYPE:  None _ 


LOCATION: 


RECORDS : 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


Not  known 


CHECK  LIST 
VISUAL  INSPECTION 
PHASE  1 


RECORDED  BY  D.  L.  Bonk 
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APPENDIX  C 


HYDRAULICS/HYDROLOGY 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 


The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 


a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 


c.  Development  of 
specific  breach  criteria 


a  failure  hydrograph (s)  based  on 
and  normal  reservoir  outflow. 


d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge  (s) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation (s)  of  the  failure  hydrograph (s)  for  each  location. 


C-l 


SUBJECT _ D>  AfA  r ~AcrFT''(  TUlfr  T  7~  V/ 

_ uh i-;  E  rj  -rPo  f?  T  bA/A _ 

BY  W  J~y  DATE  *r  ~  24  ~  7^  PROJ.  NO.  7  3  -  'a  '  7  -  4  'j  £~ 

CHKD.  BY  T~)/_  R  DATE  r^  -  ~  7  ?  SHEET  NO.  I  OF  Z 


a 


□ _ 

CONSULTANTS,  i 


Engineers  •  Geologists  •  Planne- 
Environmental  Specialists 


stat httc  1 


H  EXGHT  OF  bA/A  ~  2  I  FT  (  F-ElI>  /Aea;jC£l'; 

CFKCsKV  6ASE  OF  SPIU-W/Vf  TO 
LOW  poi/or  OF  Evv£ANICP'EmO 

/V\A>:r/'AOAA  Pool  STORAGE  CaPACXTV  I  ISO  AoFt  (iHrCr  5 ") 

Q  ToP  OF  Da/a 


NiofeAVAL  T00i_  »T3r:,-\(;E  CaPAlIT'<  ' 


(lef  Mite  I  ") 


bKA-MAC;F  A(LeA  21.  5  5a  Ml 

2S  .  ci  r*.  "i 


CJ-~f  L  ) 

(  LCOIL) 


r-AL.'-'E.' FiED  -iFF  US«-  ">■- 
/KXMViTE  -5£lc2  C* f'A 2 -  *.  . 
,v>£.vw &T^  M  -  l ^5A:/'vjT 
I  LlL  t  rA 


Note  i  Storage  Capacity  ValvjE  Ocvt^b  F,:  ■■■  Kf> 
cpow  Tac  UrPr.-  £i?r o<S£  pjk.t  5r  T.Jtr  /Hi uajt 

hLEASAwr  '/J  V  F  •  Co.vlpAAJY  '  A.  .Wi  ',L  r"'JL'  £r.. 

File!.  Tpe  Actual  Gtveaj  VAllE  W, A-  111  /•'-.o- 

A  U-L.  Cr  *0  *  W/  P*  jl1'  A  *  c 


Da fA .  cua :  - 1  r r  c at  i  -  n _ 


£  A  f  A  _ 

I  -£T  -  I  SITE*? /V:  L  '  , 

(VF  1  J  f  ‘A  f 

A*  £ 

pS  TfL‘  TTAL  \ 

(Crr  l 

H  at-Ai- 

o  Cl  A;. I p  ir.AT  T  M  - 

Wx  6  H 

.  H'tl  L  L-  •- 

>oT  i 

■  E 11  .L“  -  P  M  F 

(  f  “  F  1 

SUBJECT 


E)A,y'  :AFET '{  Ik - '/ 


UrPFi?  bCTTOrpOAT  r.t-t* 


BY  WON _  DATE  ^-2£~  ~H  PROJ.  NO.  1  4  - j  /  7  -  4-'o  f~ 

CHKD.  BY  £>l-6  DATE  A  ~  ~  7  7  SHEET  NO.  2  OF  2  S 


r 


J  CONSULTANTS. 


Engineers  •  Geologists  •  Planne- 
Environmental  Specialists 


P/A  £  A /A  FTFi^: 


Lfic c-t r,  Or  Louts  Fir  WatF«?  cooe'E  (l)  ~  10.7  am 


•CA 


4.4 


AM 


MEAioAEti  AlonKS  THE  L3A0£F£~  WatFu’O-/?. 
TO  THE  CeMTKOZD  OF  THE.  DCAXMAGE  /V  FA 


Note  2:  VauuE":,  Of  L  /Wc  Lca  /lEAsuieeo  Ficsm.  u£6J  To  A't/jui 

OoAOi  -  OoWE&AC,  AIA/WHotH  Mju/ot  PuF.Y+f-VT  ,  AwO 
cjiMAjELSvyruE ,  Aa  .  Au.  VA-'.rAf. :  e:  Are  Deft-el  O/v 
CeFfr  Eijcr  Z  Tm  Tr-e  Ofctxom  EfoTrTLEu  "  smycekl 
5'inthet:^  Uuxr  MvOoc^A/ph 


c. 

r 


1.0 

0.40 


SnPPlIFO  £'/  CoE  j  ZowE 


2f1 


onro  iCtvfc  £A:t/J 

.  V  3.3 

ip-  Smycjfi?.'o  SrArobAe.D  La<s-  J.O  C  Ly  L  ca  J 
-  !•  0  (  10.4  *  4.4  )  cj  2.  30  ne.5. 


KJ.n  V  ft  ;v  ST  Or  AG-  E  VOLO  A\  £5 


NcnAiAL  P-.'L  EtdcA6-e  Capacity  <3>  El.  1052. 5 


C  ?  ~s 


AC  FT 


Note  3-.  No€-val  Pool  Elfvattcw  Of  IoSJS  CdT,\jrori  a  /-■'  i  Mf 

DO.  -OIL  C©M5e»?vATTo(0  OF-PVTCf  y  WA1MX.vj«,1/'o,  rA  ^FFr.  f 

WMTuH  Ha.  r-FCFAJTCY  ConOuCtfo  A  FU,.V(=V  o  e  The  A^FA  . 
Although  Figu»f>  -  Ta  •*  I.u  Appf.oltx  F  Half  i  he 

fOor.WAL  Pc^L  LFJet  (§  tL  10  ;d  S  (  Top  OF  /V\  A  . -/0* -f  iFFYr  r 

Spimway  )  The  bAnjYt  That  Tnr,  Fvfvat t.  kj  y/a. 

tv  A  0  £  j  .■  o  T-  OLA  NO  YJ/VJ  .  I  .1  F  F  F '  A  '  ^  Lo*-  X  ..  ,  L  F Fc  A.'_ 

Set  Ci  To  ct;  5  Fl  1053.0  T>tt  ..  The  CacCocatx,.*.. 


gniW4MPP!**l*9!*' 


» 

' 


SUBJECT 


i 


sa,t.  :afftv  TM'i-r  t^/.j 

1  )Prt=N  t PTb'.^f-v  r  \1 


BY 


wjv 


DATE 


4*  ?0*  7’? 


PROJ.  NO. 


-?  -  ,n-  4  U 


CHKD.  BY  1/>L.A  date  A,  -  ^  ~  7  9  SHEET  NO.  _ ^ _ 


OF 


1  r 

1 

J 

/'/Mi 

1 

I/M  II 

T  *  k 

7  CONSULTANTS.  I 


Engineers  •  Geoiog.sts  •  P'anne- 
Environmental  Specialists 


AssomE.  The  ^E:F(f.voi(l  Xs  Afi'fixr/vAreL'f  Paeaedlxc 
Xnj  0-o,[ -Sect too  (  Cen.  -_r  tionji  A*.e  Taleiu  PeefEuzr.  jlap 
To  £prt_<_wAY)/  So  That  Ctfots- SecttoiuAl  A  pea  (3euav  El/cS-XJiCa/o 
Co/wporec)  £v  The  InElataonshzp  : 


A-  %  b  T 


C^FF.  /4  ,  PG  H  ) 


WMEkE  A-  AkEA  Xav  PE1  }  b-  DfPT/4  ST  p  E'-FP'JCTtL  In  FT  A  T 

/V\6LT  DoWMJTPFA/V\  SECTXJaJ  ;  AOb  W-  A\lE*A<SE  ToP 

WTLT  L  3  F  The  t<-E:E4\ICIP.  Xw  At. 


/A Axr.'-.VOM  ^EPEPHorP.  ftEPTH  ^  I  A  FT 
(1*  McF  mal.  Pool 


(  A  P  F  to  dx<  C  Frc-  o  J 


A'jFPA_-E  l<SpitP’VOxC  ToP  Vi  r  r  ~ 
tg  WoP.vml  P:;  l 


»\» 


4  So  pt  (f'T-xvATfo  F*„n  u io  >1/ 


Maximum  (<-E££iJ.voxi2.  L Eajo- r Pi  (£l)  «  5500ft  LF:tt:-v- tfz>  F',v  C- •_ 
£  /OoP  ,w\l  Ps«l 

At  That  £jtM  Ae:f.  vor^  Lf.w  •  •  /'wi  Top  .*tj-  ••  '  /At- y 

LTAif  AiiLY  WXTA  Lbfr7H.  Auio  AOi’T  T:A-  A  F  F.A  N/APTF; 

A  a  The  A'o.»t  DowF>-5Ti?r>\/ii  SEcnzv  7'o  O.Q  (s  Tn£  Mjt 

l)POTPEA,vt  Secttp/O, 


a£l 


550  0  FT 


=>  XT  -  " -| TfT  ~  3^3  TFr 


5JA  _  4  £on-  « 

a  Ct  ~  I4FT—5-  T 


Computed  StocagF  Volume  £  /Jopa'Al  Pool  Fl.  iosi.S  -. 

Volume  =  Avepaoe  Ape  a  *  £eu*vccx<!  LEnc.au  /  4y.„s  *Z 
/  A  ♦  o.o  \  /  Aei  /  _ 

V  “  L  2T  XD  x  o  i  /  4  X ! 


,5  V 


SSl- 


'  / .  v/T 


A-  A/i  b  *  b)  /l  =  (i4ft)  (21  f-  *  K 

~  4222 n L 


, ,  /  4 \  /  cr 

V-  '  2.  )  '  (2  4  2  f  r  ' 

^  AC-FT 


I A  ft)  /  J\  l  5  v  o 


AltuAl  AiiuAie^  Storage  Volume  -  53^  a,  ft  ( i  1  :fct  I  ') 
=v>  Cof/^FCT  rc>M  PT-\C7(?lc  *  ---A-  r  /i’csAc.FT  ~  2.0 


■  lfVA  1  t  c.  M  -  2toca6E  (Lbla  TrofjjT^r/5  £Flow  Normal  Fowl  El  | o£’. 

/WAKTMkM  AvffAut:  WAVTA'  .  V\  MA»T.V\u.ia  |  f  >  wpijt  f  1  |  C-MPt-TA  7 

(c’fjetfviiii.  /? fip^oie  f?e:F»:v/!T£,j  it >.v-r  j  l~~iK'F  (,  , 

06ATM  WTiTW  ..vfc,*  ■'  r TA  lF.iX-TM  VMLuMg  !  w.m  n»f  V  *  2.0 


/WAXIM 

AvEVAol 

mayt.v  -  v\ 

,wAyT.VI.j.A 

ri  v%pij!  r  i 

C.tiri  ■  Fu 

fVICFv  silt 

fFienozi 

CTO^A-t 

DEFT  m 

WTiTW 

n-ifc'  ..''TA 

ueuc-rw 

VOLUME 

Vato^C 

EiFtfATT  ;M 

10 

w 

A 

ILL 

V 

V 

tPT) 

(P) 

Ler) 

(FT») 

C*r) 

('AC-  cr ; 

f  Ac -r'-) 

MMu 

0 

~ 

— 

_ 

O 

J 

l  54  |.5 

2 

<c4 

“2 

13  ‘a 

_ 

0.  b 

/  • « 

/44i  £ 

4 

/  23 

541 

I£12 

r  * 

12.4 

|14£.S 

o 

a: 

7-5 

2i^3 

2o  A 

4  1.2 

1047.5 

s 

l2oE 

3144 

4i.2 

i  a.  L 

|0J7.£ 

10 

52  0 

2135 

3530 

422 

1  &2 

/««■* 

IZ 

35  4 

5012 

41  12 

1  6- 

3  ^  Z 

/i52  2 

14 

jr\ 

4202 

iiiO 

2-0 

-  " 

Ai.V£  Fc  /0Si5  =>  A:i-JA»£  T;i  £  A^cDIFJOU  Pair*  TlAL  ‘  t\A"  :<; 
6mu  Aar.;  lately  Thf  Tfoe  5t?*?A(-£  V.Allf:  •. 


AVU1  = 


(  A  ,  4  A  2  F  J  A  ,  y  a  2  ) 


!7  14  f./! 


Vf  riC  A\J  i*i  r  TwCv’f  mfajtal  Volume  i2fr,vfT,u  ElFl’att  .h:  I  aus2  , 

A  |  i  A’;fA  {3  clPvat  rj/U  I  ; 

A  2  r  Sw^rMf  A  iff. A  .3  ~lF\!'\TT~U  2  .  Auj 

h  -  ElEvattvau  2-  tLEv^rroO  I 


■HfMi 


r 


SUBJECT _ r^A  M  c  A  f  f-  7  V  ~~Kl  IP  1  '  ~  '  1  I _ 

>  )Ppf'Q  •'*  »  r  i _ 

BY  2  V  DATE  -I  '  3  PROJ.  NO.  Tj -  Q  /  7  -  »j 

CHKD.  BY  Ht-/3  DATE  £>  ~  ^  ~  7?  SHEET  NO.  C  OF 


CONSULTANTS, 


Engineers  •  Geologsts  •  P'ar~=' 
Environmental  Specialists 


Surface  A*ea  (3A)  <s  El  \::Z.5  ~  E i a _ 

(  if£  (Ft  TV  Mfl  :“fET  |> 


j  P^rJirYfiErFi  ;cp 

I 

I  C-cJ  7  T t  L  E 

AfPtJ  |Y V^.T  fwEAiAAjT/  rA 


^,u<2FACE  Afea  <2  EA  1  1GC  ~  i.3  » Ap  :  Am£>  i* -.^.t  PuEasaa3t/  Fa 

£.ATE  Or  f^£pEA\/5  T/L  wA  CmamC-E  Pe£.  Foot  OF  /£fJr«.  /pr-.  Cr.f; 


AiA,  f  za-At  -  &l  At  )/ 

/Ah  «  U\SU,rr-  !,5Z  ;F,)  &  H.1  A:/Fr 


=>  A  :  »  61  ac  +  (  15. 3  'Vrr  *  K) 


W i-* 5  W  c  ElEvAttpu  a  -  I  0 £2 .S  FT 


~  ElFm'ATTOM-  ClorACrE-  ^r/.ATI5/--»  "A  AcpvE  El.  fcsj.5  ; 


Jft'JTCC 

c<"  fir 


Lc>w 


ElF/at^  *j 

h 

A, 

^v,.. 

I  tJiXk-ATr/e 

(  'r » 

(rr; 

'A  •?  ~*) 

(A.  rr, 

( \i.- Fr  ) 

- 

1 

o 

e  i 

| 

530  * 

/j£  4 .  G 

o  c 

-X  ’ 

1  -13 

57  0 

/  555.  0 

IS 

1  o  3 

1  ^ 

010 

/CSfc.O 

2  — 

117 

ill 

2 

C07.O 

•3  C 

w  •  -w 

|4-£T 

2j  u  * 

KiS  J 

.  — 

“*  - 

/  ^  i 

/> 

/  ^  -  0 

/J 5^.0 

£"  C 

w  - 

1*1 

i  z 

IIS- 

/OtiO  o 

t  s 

2to 

1 :?  1 

144  , 

l^t.O 

IS 

213 

O  --  ✓ 

lo^zo 

<j*  c 

231 

/  5  -  - 

101-2.0 

rlS 

2  S5 

213 

It  (.1.3 

\o.: 

273 

2i4 

*■»“*,- 

ltL-5.0 

U.s  i 

2“i| 

£  1 

- 

2^7-? 

*  CFc  £MEfT  4 


sk3s^ 


Engineers  •  Geologists  •  P'anre' 
Environmental  Specialists 


PM  P  CAlC'JLA  ~  T  f.:  l  __ 

-  Appf ^at Mf ai_l  Tmgex  =  24  rw  ^'/cpr  2,  f:;.  /  ) 

(  LoeeeitotobisiG  To  A  Do^atioo  Of  24" 

Hoote;  /W  ArJ  Ak fa  Op  2o;  t;  mi  iw 
South  west f*m  rFousv lvam rp  ) 

-  DpPTM  -  Apfa-  Do' at  tom  Z.O/OF  ~  7  (pEP2/  Fz:-  I  ) 

~  Local  d^AlnAC-r  Ate A  *=  25.1  ijmi.  HowEveii,  The 

(POT  fr-Eo  O'/E',.  Til  E  Tot/L  b/eATAJAc  E  ArTA  OF  2/.£ 

^  DEATH-  D'jnATrotj  teuATTOOi  MI  p  £»\.El  Iw  da  =  ’/.£■ 


D'0».  >T.TftAJ 

PfftCEMt  OF 

TWOEx  fAIUFALL 

^  hO 

(VO 

c= 

70 

1 

1  z 

10$ 

ZA 

1 1  a 

■n  ! 

121 

-  14 dfciot  FActgk  Ca^ilstaaeot  Fai.  iSA'.r ,v  OMAfe  A_  ,ve.w 
FAk.  The  leciEk.  LrfcfLiPojij  Cp  A  SfvEv  f  St  of  a  Cl? oTr?'r:.  • 
Cv/<r£  A  S^ALifiC  CAir.u)  ry r5  4  DA  *■  21.  f 

=i>  0.52*7  (A.  _v.LTti  It  AFC-  l  ) 


£P  ILLW.AV  CAPACITY  (s  Fr\JTCE) 

-  Pc^ftle  Of  -gfivrce  S(°T  ll's-jA'{  :  (/jot  tj  icAcr) 

(re-.n  FI£  3  well  Ai  Fre^fc  MfAiurfMfwT  ANu  o«.r»  vAttim) 


SfCTT-M  rs  TAVf-A:  L-vKT'J'*-  J'jiM  \  A 
TCVJAicDa  LA, '.A 


SUBJECT 


CHKD.  BY  i^L. 


EA  /V--  ;.,\r^TY  T?  "A 

■jMrFH  xT  Y.  >r  p  t ' r  c.-y.i 


£-t-~r- i 

/,  -M  -  7‘ 


SHEET  NO. 


_  CONSULTANTS 

Engineers  •  Geolcg  sis  •  Plan- 
Environmental  Soec:alists 


me.  bxscuAicGrE.  Oyevc  The:  T£Afeiot2al 
Weiiv  Cam  £e  Defta/ed  £  y  T~r  Fa^rj/u.' 

Q.*  ClH  '7l  cVr-r 


Hexc-h-  '"-5 


Wfi vie  C=  DrElHfVcE  Cci£  FrI  f  TF  A '  T  r  £  Twer*  X-APr  ' 

L  ■  LFaJG-t  H  £F  VVF  TV  ~  I  C  I  FT  /  A  MG 
H-  Hfau  0\je<  The  Wfi^  c*  The  Hfxea-  2r  '"•-5 
CcSFS'JOT/Z.  LFMEL  Aa^NE  T‘t  CAE.r  CrTjf  yAr« 
Xu  Fr  (  EFc  StFrr.f.  X  c'£T  7).  ^4;:  i-  .  C.  ..  VFlc 

X:  AFc-_Tir£_e') 

—  7i-I£  '-r.-v  '\>ATE  DxSCHAkJ £  Co t FF r<CJ  Fa~T  (o')  ~  r 


OTW  XiO 


/M/c.  <  z/au,v;  Heal 


> E FFrc_T FaJT  (c)  Y  '  ~  -r 

-  0  /->  -  ;  ft  7  X: 


f2FF  i  PS  I  -  Vi  £- 

v  y 


Q  =  C  L  M 


:t-)  (5  5r- 


0  CFG  -  £ct'»T;E 


_CfTLLWA7  7  ATTM CU k  VC  7? f-  VICE’) 


Ac  fFE  i!EA£  JVJFr.  1  HE  VV£Zk  Cf  „  'Fi  V'AU  T--f  r . 

Of  The  C-f.t  A,.a  T  c  Cswtact  r*YT~*'-E  cFr.^rr u'  “  -e  Wa 

A/u)  0  C.P.CL7  cxF^T  A  Lr'-r  ' F /C  Xu)F lo'I'u^X  XV  £7.  -.,.  • 

That  X;,  The  C-  value;  D*. >.  ;  ;e  w'x’ -  fcE.vf  i<r  uc-  •  r •'• . 

The  o,  ••£■•• .?  *  s  Tyf.ud  Hr?  if,  -f'....  T  r  •  r  f-.v-  f 

(4;;*/c..  "r  ./•  -  T.ic  Lie? n a v  sr  Ccfrrj  *ts.ot  -  »  Fl.'.~*  . •  v 

Fb,-‘  \?o  CviFt  -Cft-iAt  j  VCFrr  (  /C  F  p  -4  (  r-  :  rr?  ;  Cam  PfF 

■'St;  Act  j4c  CiT.ni/VR.:e  ZcBpft  -  ;r.cT  -  Mr  iu  Y-i.i  •  •  u 


SUBJECT _ _ ('■  r  "  ~  _ 

_ ■■-  r\<-~  T  '•’ 

BY  t  ~  ’  ■ _  DATE  £  '  ll-  PROJ.NO. 

CHKD.  BY  TO  I—  S  DATE  6>  ~  M  ~  7*?  SHEET  NO. 


<%/-?-  4 


OF  2-  C> 


_ y CONSULTANTS 

;.-eers  •  Geologists  •  c'3-'- 
'ironmertai  Scecia  ;sts 


s  |  f  -  7"  -  a  ji  c  *  s  r  w  A  L  Vs-/  ^  X  jc.  .  v  ■  t.  /’  W‘  .  v*  wAi  ‘  u  ITz 

To  C.'jPicTorrXUC-  Or  The  O/'-.'M  ,  S.£rr  ;  Wz__  (it 
A-liu/wEb  Tg  t£  The  .Pi  Jo  A  Af^d  CM0).  "‘•f  -t 

CoerTTorr^r  CcA  top  3- L  Ti  ^rva  u<;  -‘-F£T  S. 

Au.  LlJCUAfCSfS  Af?  ^frr.vE;  C'f  Q  “  CL  H  A.  J!N 
Jfl  ff'  ‘0  ,  w/  I  ‘-t  C  v —  -  \/A  LU  £  A  L  JJ  F  L  -  '  L  v\ t  ,  ..  f 

Acc 3 €. tj ~/o &•  To  Tatl v/4f rc  Lp-vEl  Aap  .  f  -.c; 


ArTT  L 

r-S  £  •  •  T  h 

F>'<. 

A\aj 

Corf  - 

Cr  r:ir. 

ll>4V 

r  : 

4  —■ 

P  .  7  *• 

A', 

;e3 

f  c< 

;  D ) 

.  £ ; 

?! 

■  ^  J 

I 

1  ^  IT  T  V  i_ 

j 

..  F  .£2  S  - 

~  .  V  ''..3  rfifi , 

■’ArLwAir.i 

rrs?  . 

FlF'-'  *71  *- 

1 

H 

m/a 

vc#  i 
! 

c 

r>.-AT-  • 

'^e  /  . 

L.  < 

Or) 

^  r-  ■ 

1 

: 

(z- 

) 

'■ . r-  , 

I05i  2 

- 

_ 

— 

T 

- 

- 

- 

- 

— 

•w 

ion  : 

/ 

0.2 

0.3S 

2  i  o 

I^Z  i 

/oT 

t*.l 

/.o 

z.  1 

-  '  - 

1  -  L  -  . 

dt 

c  -  5f  ' j 

2. 

1 1  o 

p  45.0 

10.5 

r  -3 

/■0 

2. 5 

i . . 

1  - 

3 

0.^2  ' 

-  ' 

i  72  - 

I  24  «.  C 

iA 

5  ? 

1  - 

3  2 

i~  Z  - 

I  -  : 

H 

v  .“7 

“j  s 

■?  c 

g  a  •s  •_ 

1043.7 

23  / 

2. 

2.2. 

/  - 

:i 

•7  Ci  ? 

1  ^£j  - 

3-9 

0.19 

3-  (c 

4  o7o 

nsi.c. 

r  3 

1.4 

1  - 

2  (L 

r-j  , 

^  S 

/.» 

1.0 

3.U 

4  37o 

/Oi  2,0 

■i  4 

1.2  | 

1  2 

?  . 

-!  r  ‘  - 

r 

1- 

M 

1. 3  I 

2. ' 

3240 

125;  £ 

1.0 

1  0 

5  ^.4  _ 

r~-M  '. 

1 

1,2 

1.04 

5.7 

C-’Zi 

1257.3 

21 

0  74- 1 

1.  0 

2  — 

-  ‘  :  : 

1  -  -  •  i 

1.5 

5.  i 

1557.2 

4.3 

:.£4 

;  12 

:'  •  1 

t4 

i '  j  *  - 

3-4 

I-S3 

1  .7 

i.  1 

*?7L0 

12  53.3 

2.1 

5.44 

5  ■  1  * 

Z  ! 

~ 

ICa  -  ; 

T  S 

IT 

1.07 

J.i 

usi  o 

1020.3 

2.7 

j:s 

1 

o.n 

;*  LC 

j  0  —  S  s. 

10-4  4  3 

_ 

to.  s 

i.  'i 

I .  -c 

I24  5J 

Ki-Z.Z 

1.5 

c.n 

c.-i ! 

- .  z 

|\  C.C., 

.  -  I 

11.5 

Z  • » 

21 

15  2-0 

1324.  i 

0.5 

0  .Z~] 

2.  \ 

5  57  l 

'a\  Ffec.v\  K-E”  4  ,  'r:-  L41  (  Pr-  273},  Ow  ^lle 

[&)  C  =  2.(s  *  Vc.  Co  3  s  CL 

(&)  "T\N  £  lE n  at  X  o >o  3a:E'-  Cr.  T';\_  J»-S  j  i  * f,- .of  v  r  C'jfc. 

LiTtvTwiE.  +  E  vfiSC-F'-’C  '  CrXLL.YA'^S  *•  Eu/i  A/vjC/^  r  .v  “  A  '  T ' 
f-  »  joa  -*  c_E ;  ’»T  T  r  f  t\r  5  vcre  -  i  ATl'-yat"  s.  ir.'v'  : 
r,  F.-::n  r.fp  :  "li  ZL4  v  fir  2-1  )  ,  fipfl  Cki  Vu  '/'out 
S',  c«  -  C  v  Ci/L 
►A  Q  =  Ce  L  A'  "l 


*  A 


SUBJECT 


>AM  f.AFF~  /  ~~/  I  ;  ■ - • 

O  PP  F£  E  k  '  u  :>r  Is  J  r-  T  _  •-,v\ 


BY  7/  ~  V _ 

CHKD.  BY 


5-  15-  ~?-t 

^-*-79 


PROJ.  NO. 


SHEET  NO. 


AG£ 


_ J  CONSULTANTS. 

Engineers  •  Geologists  •  Piano?- 
Environmental  Specialists 


T»l£  UX2C  MAtCGE  OvjFti  Tt'C  '  EtcAk- Cr  F."  F  D  E  r  FP  2  F  C  _ 
SPILLWAY  WfXiC  Ti  A  i_: ;  OfftOF^  x.  “  .7  Ft 


a-  CLM  ‘ 


(it  iff  r 


Wowfv/ff,  I/u  Ti-it'  Ca:F  L  ^  a£0  rr 

XliOCt  "TtlE  W FTri  Ti  c  ~'FfOT 'Zi\LL  (  £' — -Ai,  -  C££ST£}  w/  A 
Citei t  wi otm  Of  ~  /  o ft  i  /A  AIA't.-jtuaa  H ea£>  Of 

2,4  rr  ->  "  C  ‘  *  X02  i,  Pi  2/-7/). 


C<L  -  C  L  H 


( 2  -2  )  (  2'.  rr)  (2  A  r-  . 


A-l  -  vir  -: 


-  T  'i  a t  Da.-a  0  r : ,.‘i/' k  :■  f  fo  r-  .  To  cve*roiJPr.w  •* 


-*  T-n  . 


t  f  cfj  ■>  7 1 2- 

‘-’{'C.'tEEl  =)) 


■=■>  Tailwatp,j  Fuf  j  'i  7  •_  Gf.'F'Y 

<=  Eu  )^Z2.<o  Cither  19)  . 


!'  ■  -  J. r 


iT-LiCF  T.ie  Bt’jArj-  C;  Fii  0  ~  ~T-i£  e,v'F,  .'F'-O  ' 

^  <  (j  Pr  cl  1 4 1,  i .  i  F  r  =r>  /J  s  2  ofi  M  f  i  •  Fl  C  E  &F  F  E”  . 


^(•/Fri.2  F  AIL*'  2-f  I_L'A/A‘'  CaPACIT' 


SPILLWAY  e.A7ms-  C  OF  V t  £eA!F£ 6 F.'-'  :y_) 


A  s  r.o  &  r a  : 

Fi_  J/j 

Per  (, 

,  TA£_C 

2MS 

fM  2  1  7'x;  Tr  -E 

> 1  A  k.  C  £ 

Ccf  rr  re 

.  .7  r,OT  FiiC  A  / 

(s  F  T  W  J 

O*- 

Au  *  v.  ,t  f  ^ 

rr  L 

wer 

i  bo  f; 

AJcr  n/AiLV  T=s  Moc  • 

fV 

T[i  l.  VALUE  J  , 

r 

2.:*  5  All  Dt:-- 

;  a  k.  -'ri 

/a .  r  ^ 

C  ~  : T  .• .'  ri 

fi  V  r- 

C  l  w< 

-  Ti  U  ^ - 

t—  w  •  • 

A:  ' 

2  m  £(itrr  il  w 

/  C « 

9  “3 

— •  •  »  w*  • 

Tec 

Frrrcr 

OF"  LL3/V'rr"6FWC.E  -■  ,\J 

bFiii-*  f 

' .  I  /Li  c-  c 

r  r 

C  A  r" 

nv  vV  r 

ll  ifr  c. 

3Wjji,r Ace  Ai  7' 

wa.  r 

Til  £T 

"  .  -  -  1 

tl'*i 

•'.'/■  ^-S  H  F  C  T  1  0 

.  Thf 

E_  e  v/v  T 

tjaj  -  r 

7~H£  ti 

:  f  r 

f  r 

CP  Tne  '^f-TLL'/j AY  ±2.  ^  ICS!c.  |  FT 

(At 

r*> 

o 

■  n 

1 

iurrr.'L  Q 

T/HuiVAi  f  pi 

!  K  -  / 

C<  / 

!  rry-Vu 

ELF  /A'T  m 

M 

£ wfvAT* .  W 

i 

Fe 

Vh  i 

Vc 

f*  I 

Ml 

_ LEll _ 

r  :r.) 

(PQ 

cr 1 

_ _ ; 

4 

(0S-.  ; 

O 

O 

l  o  -1-..7 

— 

-  ! 

■— 

1357.  5 

0.9 

Zj  -f  J 

10  46.^ 

3  .  Co 

l‘<0 

l.u 

“ 

c 

l-C-5.5 

1.  9 

n:o 

co.-i: 

04 

Z.(c 

f.i 

2.^1  : 

11  z. 

-  i  :l  i  o 

1  4 

2 44  c 

\~r-Z.<c  \ 

04 

2.7 

,.c 

2.  ?  T  | 

2  !-i  - 

10  5'fJ 

2.^ 

51  C\ 

ILti.S  1 

4.C 

2.  1 

/.  - 

-  ^ 

2  *?  - 

riL- 

|1M.£ 

i-1 

r.zz.2  S 

c  7 

/  .3 

i  •  O 

^  - 

|0«1.  S 

4  •  7 

7  1  So 

i°si.l 

4-S 

o.9?  ; 

l.c 

713- 

m:  w 

a.  4 

icsi.3 

2.1 

0.  t7 

/.o 

2.  (=3 

•?»25o 

i  -  .  : 

/  < 
t 

/  OC54 

1  OC.0.3 

2.7 

c.4  2 

1  c.  4t> 

2.52 

Id  2wU 

|0L4 . 0 

7.  4 

13  Z  4  O 

dLL.2. 

l-£ 

C.  24 

O.-lo 

2.37 

1 V  -  - 

1  jU  5  •  c 

5.4 

|  (.0  1  o 

;sL4.i 

C.Jj 

0  ,|  0 

2  '  C 
w  •  w  , 

i.*1  l 

!  i:4i: 

lw  E 

lf  v  calc  !i 

Co  Tstao 

UwSuii.MpfLf j  Flow 

(2f£  fOl 

Cw  s  nrc  r  4V) 

l.»  hi  = 

Elfva-t 

;r  Iff; 

;Cf  /o  IV 

-  Fli'v.a- 

*.*J  Cc  T/'  ’  LL\. 

» 

to  "5/C 

CE  T  AT.Lif  0  Fi‘ ..  ii 

Ftp  4  , 

f-  2i2 

,  e-v.fo 

*A 

J/O 

VfcwVC 

O',  C< 

-  o  t  ^ 

*  l  - •  // 

■  ) 

ft  C*  ' 

Cs  '  2a 

rt)  (  t 

!  3/5 

¥  FlEvAT  Vr 

(iJte  „  C 

i-w 

c 

Fl  r\  \T  T 

•j  cr  t 

r  ^  r 

—  - 

OML  O.i’C-./LCi 

i;  f  ’  f  Wf  J> 

•  •>•:•-  -V 

4  T  >  '  f 

/ .  r  •  .  -  f 

■  T’»c  Fvr 

-A./  ^ 

7  -  »  w 

( if-f 

,  .  1 1  ‘  •  r  1 

). 

subject _ Da rn  y  r.yj :?t,  i  r  •  u _ 

_ oppfig  i3>ryfi>’.t7  saw _ 

BY  WsTV  OATE  5~~  /  w  -  7 ~  PROJ.  NO.  jLjC  '  ^  7  ~  J  '  - 

CHKD.  BY  Du/jt  OATE  6  ~  M  ~  79  SHEET  NO.  I  -  OF  2-  - 


! 

I  "A 

n 

hi 

) 

CONSULTANTS. 

Engineers  •  Geologists  •  Pianre- 
Environmental  Specialists 


cM  £  A  fj  C  /A  ET  fj  T  £  A  T  taJ  C-  fUtVE 

L  F/U&T  U  Of  (rMfiAKlt  /wr.UT  vs  FufV-U  r  j»J 

(fiAse<i  Oaj  hirt-D  A^ASu.  rr.vurwi '  ') 


£v*  Ex)  T 

LfAJCrw 

i  «.c;ffveT£. 
EuFyATTjU 

CfT)  j 

(f) 

,0 

losric 

ZSG 

OsTS 

3  2^ 

1 J  L  D  •  0 

C2o 

P'jO-S 

(ell 

OWI  0 

G1C 

lOfcl'S 

'o  "7  C 

1  I-L2.0 

67c 

1^3  o 

-  A.  UA’E  I  HC  C..' lOv/'-L  AifW*  ACT>  LXce  A  filCjAb  -  Lr't'  •  f  u  /jrrc 
Whew  0\j&/LTbj,p£b  vv/  cr_c '•A.A.ufr  c/  • 

Q  t  CLI-\  1/1  ilsrfFT  ll) 


Pew  tF u  t~ 

cL  -I  AJ 

Tmj 

Case 

(  A  .,o.«rv6  A  TifApCE. 

'L  3  *■ 

'  A  r  F  -  V V  F  T  t  /// 

2  3  r-  ,v\ 

vVj^t 

M  ~ 

SO  FT  )  ( 

H  -  Werr.MTGij  Value- 

I 

ijCH,  Aiv 

•  lc  Level.  ,  s:>  r 

,.FCTI_ 

K*i  x  -C 

jf-'E; 

h-wl  r.or- 

FuwAfA^  +  C  AvfVAC-r; 

i-t 

Ar^\  t£ 

T kLlZx  fJ  S  r  LT  7 

VJt'XCH 

V.vif-: 

.  hPJ.' 

■t  C  to  M( 

^  v  Co r •_ »  Jii.i  Allw  ,Ap 

►  f  .V 

)1  / 

C  T/f.  |*_;  .V  '■ '  ’ 

C  =  &: 

»»/*m 

5f  Cc 

rrrro  c 

ur  ~  4  (H  Cw/C  C*r.r 

n/r 

&TH  -  2 

L  f  r  •  /-  M  1  Ef  '  Ej 

fcssicue  : 

vjti v'F.  ••  r.'xc  Cwce-v.  Arc- h  Plo>vj 

.*•  lL 

c  tr 

CiWJSl  ■- 

. 

'V 

'  A&ju 

ST/vtfA.'r;  ACijf  To 

r 

Tnf 

-V.'!'"  ’  f 

6  f 

r  C 

Cue  vj  e 

CP  (Cef  12,  PG  4  c  . 

§ 

:■ 


SUBJECT 


BY  WJV  DATE  S-I  )  1 1 

CHKD.  BY  __D±b  QATE  (t?  ~  4  ~  7E 


AFF7  <  TO ~yF: 


OPPFil  etl'bC'.fPcr  T 


iTE  F~  <  S-7  1  PROJ.NO.  ~7~- 


SHEET  NO. 


w>  •  -7  %  r 

OF  2-^> 


_ y  CONSULTANTS, 

Engineers  •  Geologists  •  Pianne- 
Environmental  Specialists 


TOTAL  FACT  LX  TV 


.  T  T  A3  A  rufVE 


Total  C2ISC4/4>3G£  =  Se^.\itce  Spillway  C.  +  ca’^-t^y 

SPXULV/Avr  Ci  T  E/WfiAiU  fcrY' FOT  Q_ 


f  LFVATXoiO 
(  Ft  ) 

1 0S3.  £T 
I2S4-2 
loss : 

|o  Sj  S 

io£>  !■  S 

I  0  0  I  - 
;o£i.S 

I 

/Oo.O 

i 

I 

. .  .  i 

/OLr  •  >> 

IoC'-j 

I  C.  02. 0  j 

/CO'  3- 

/C.L4.C 

/o  6  S' .  c 


<f£\,XCC  I  E.vidA/cK/*'^^  r 

a  !  a  i  a 

I 

(crA  j  CcfA  £  c  r  -  i 

__  I  -  -  _ 

3tc 

ilJ  ‘  i 

nJ0  !  '  - 

2S3o  ’  5a0  - 

4070  nzo  - 

4690  24  -1 0  O 

224  2  3250  140 

Cl  3  0  4  0-  4  40 

L?12  O  i  52L-  /500 

TlFO  :  6  100 

7 1 2--  4 2co 

72 1 2  j  £2  50  6202 

/06£J  l  c  2c G  1 1  ISO 

llOco  1 1  4  3  l.  17  222 

6  27  0  0  4  /O  230  00 


1 1  ISO 
1 7  22  0 


TOTAL 

a 

f^e-) 

o 

310 
7  IO 
1720 
3  E-f  0 


1720 

i  £790 

24  -1  0 

O  i  7120 

j 

Mo  !  a73o 

4  ICO 

4^2  !  /  0 1  f 

50(*C 

1  So-  j  /2  4cO 

0  I0O 

2462  j  IL270 

/  7770 
22770 
22c  CC 
S’r'iSo 
4  (CM 


SUBJECT 


Is  a. t  r-'-rFTf  T:>t~~ 

UPPfT  ttZL.  Tr  t  r  L-V-\ _ 

BY  V/JV  DATE  S-  5~~71  PROJ.  NO.  ~7  i  -  . j  <  ■  4  - 

CHKD.  BY  ’DC^b  DATE  SHEET  NO.  /  c  OF  2-0 

LfrWFA  LAM 


T> •£  Ckfc*  Of  lower  Srilgei ’ht  Dam  Xs  Located  Arjjp  Z4  j ^  r 
DO  From  The  upper  6£x£sefo«.T  b/)y\  .  T'£  KBiFBJszf  Of  The  l.v.vfi? 
LAM  Extevodi  The  Fajtt^f  2400  pt  Majd  Xj  M/vcovrAiA  te  ly 
I  oo  to  iso  ft  Wise  Turjoghoot.  The  Dam,  is  A  '"R^rj  of 
The  Rtve«.  "  Gmecflow  Str-octohe  .  The  Da  *\  Is  Esse.urr/yLLr 
A  °!0-Fr  Cci-uc/ceTE-  Wexr.  With  A  fc.S-Ff  F_>ic£At  DePth,  A/uD 
4  3  S’  ft  De^tc'AJ  Mead.  The  Valley  Sictisaj  Which  xajcvucfj 
The  Damt  Ts  Sfetcmed  Do  Sheet  21,  Secttoo  4.0. 

Xo  0£b£t?  To  Go/OirOFM  Tie  Effects  Of  The  Lt'AJFii  IWjov/XEa. 
C\o  The  OppfP  M  r  x 03 S P c«LT  Dam  Cutfucwi  ;  6aci»'  wai e (l  Dorur: 
Witt  de  Dfs/eloFFL  Fb<  s/ARtju:  Assumed  “lows.  Tie  iZalcma'F, 

Curves  will  £e  Comeutfa  \/Ta  The  HFC-X  Wa~e,h 
Pe^ftle  Coov  ATA  P^occ-A/vaT  MFD- 2  CauluuAtf;,  £,acfwate.< 

Dor  ve:  T-e  £tauLa4£>  Steo  Met/ioD  (ter  r;>  2“J  •  D  o' 

Eased  Caj  n/aixev  Amo  Chamwel  Ceos;  -ZFcrro/u  XoFeR  matt  0/0. 

The  It'CCYrT.  O-VA-  -FCTr.;/0  ToPW  I  rr  ,u  To  fiC  JXt?/,  T:  ■'  -  *  F.u 
Jo  O'trt  t;  2Q  Auo  21,  (T"-e  S  HA  HE  Oh  T'E  £f,E  EverE  Pj**i  ms 
OF  The  D  FCTTiO <  '.'Di"VE  A  S.  wA'FO  Fb<  THE  /MiS  r  FV*  r  '",) 

A  ^attajg-  Cu^v/e  Foa  Tie  Dam  Decttvj  (  DecttomM  ]  Wru  l*. 

Computed  A/od  used  A:  The  S tart tuC-  par/oT  Or  Tie 
CalcuuA  T  r&Aji  .  ~HE  P^FTUFI  Will  Tif.U  fa.ii.FBb  .P.’i'BA  '•' 

£J  rr  To  £ecttl*u  u.u,  ThfaJ  /•  w  r-  /Tte  <•.  w*  •  .  ■. 

Them  T>j  Ft  Farther.  Upstream  To  DEctt-o  /.  O  v  The  L ©o^'t-io 
Of  The  |  Z*-  £tf  uc’uRF  OowaJIti  f.i  ^  |7.',»  TT  UrVFu  Owi).  FtajA  lc.  v 
Thc  profile:  \\Jtll  pRocEED  Tie  R  ~A' A  :  u'r.U .-  0  0  .  FT  DFsn?  f,uvi 
To  SECTT.M  0.0  c>  Tic  OrVr  .:  04m. 

^  H’Ec-D  WATFC  Du-XU  T  PFoFTlC:  (  UCF.--.  ^  M-Omc-j.-  1C  F.U  '  U(  r/  T'.  • 

u-dtc.  '  £_  .•  A. -vp-  -v — Foinirr.  •  P.avt;  r  /  •••■•/.  :i.  u.cy.  LX.'.-  _ _ 


S’ 

( 

’  [ 

— 

1 

=1 

1 

CONSULTANTS,  ! 

Engineers  •  Geologists  •  P'anre- 
Environmental  SDecialists 


f 


SUBJECT 


Dam  :ftrtrTY  r/JJ.-  ~  "  J  tj 


I 

4 


CPrFi?  r/  T  L  A  ;V\ 


BY  WJV  DATE  —  -  ll  i  PROJ.  NO.  ~7  j  -  j  t  ?  -  A  -  - 

CHKD.  BY _  DATE  (o  ~  fj  -  79  SHEET  NO.  I  /  OF  2-  C 


V _ !L 


^  CONSULTANTS,  I 


Engineers  •  Geologists  •  Planne- 
Environmental  Specialists 


Se’C-TTOtO  4.0  £atTAJ<S  CvH\IE  : 


LoVUfC  t'VA  Pp.jFTLC  —> 
(TPjfA  FTFtt.  AifAt.i-ff  pr 
oeseivAi  roo  ) 


C-JOC.  rfTE  WlviCyWAtC 


^  bTiCUA»d.&E  Os/f.4.  I  He  5a/v\  Tg  :~o\JF*’.u’cG  £v  H£ 
^.FLATroros  iirA  : 


a-  CL  H 


;>'«  5  Pc-  ) 


VJ  MF  2  P 


U.  ' 

L - 


j^X.C'Ar LGr  r. 


-,\J  CF- 


FAJC-rq  CP  SPXCLWAH  '*  Uft  / 

|4  =  kePr'-;  Cp  wattP  AiSove  CptlcwAv  C£F-'r  F:us 
C  2.1  £PfP  s  Pc  C-/I  ;  F  STT,v»AT  F  3  Tt-JiV' 

b)  AsvjV'.E:  Trip"  <2 ‘I1  TWc”  TlA'C  H  *  7.5  ft  '■  wSEL  -  2  I 

ct  4. a)  The  7 a TLwATf c  oiu  Tne  Wru  £ e  &. 

Op  jwu  Oo*r  THC  wetiL  .  vj  That  Opt /U  C.np.v.qec  ■ 


WTU.  i  r'E.  tT-C  CAPAcJqj  rx£5  £ : 


•e  :  r  r  .  \. 


GPEaJ  C-AAOLEL  Dt ;  2  H  AkIu Pi  t—iiC  I  HC  Ci\jFr  c  ■SECTT,ui 

(3f<  ovu  Fc  |£>LOO  Amo  Trie  FoitPC  5lFCTTP.v  A/i,vC 

Eul^s^.v  Wxu.  fie  GfS'/Pr/yeu  £y  MA/Uyrjuc’i  F.l'«. LATT..\J  •• 

I  4-9,  I/. 

Ceep  7,  fa  c  7 


Q  -  ,,4%  A^*s  c1 


WVVF.5C  Q.  -  LrccH/^A£  Tu  F/C  ; 

n  -  F-sogh/of;;  Csfrrzcic ut  CShfct  21  (  fct: 
A  =  Ci2.c.SC  ~EC~?i.‘JAL  A.vPA  Tia  c~  ^ 


,AJ  J' 


«CAL  A^f.A 

Y'€  TTfO  i-£r'  I,V  f  T  f~ 


£7 

5  ^  Chan^Fl  5c:Pe 


£»->  Fr  ,  Aw) 

-&■  C.C,/  CA:Hj,v'C0') 


V-«I  *''*1 


d)  Hfi-XTMi  X.vrjKyvi,4-r TcfO  ££lcw  frc  i  0  50  rr  ; 


WATCi 

surface 

CL^VA  TTOA. 


ccfir 

i_o5et’  —  I042..5 


10  43.5 
1044,5 
12455 
I04i  5 

1641: 
!o4o  - 
I044J 
I05o.o 


VM'fT/t  Tuaw 

/-!  Q. 

CFr)  CCFi) _ 

O  o 

I  I'i  o 

Z  li  2 

3  Mso 

3  2220 

5  3i2o 

O  i  4  1 00 

|  5173  J 

"1-5  ’  £730  i 


o\jec.dAiov;  flow 


MA«T<Vi  w  AA 
TiSV 


Sc  j 

r  l vW 


Lrr)  ! 

(Ff?)  J  (fO  /or-A 

f  ril 

o 

I 

i  w 

0 

/•v 

~  1  O 

1 

(»S* 

I 

\J 

i  1 

o 

~  1  -  '  /N 

1  42J 

oz 

|  '.  _  _  A  J  ^ 

77 

- - - 

bS 

--i.i  ;  i.o 

|  =‘+- 

2.S 

l4.I  .  1.5  10 

4175 

3  r 

— w 

|  / 1 1  •  (o  l.^i  1  lo 

5  Joo 

4 

1  (40,3  2.2  hO 

5  i  *  o 

6eo/vt£. 

77-  v  (  infer  2 1  ) 

e)  t^'TWt  T.uf;  i  v.  A  Tx0,\j  AiiCV  £  El  <0SO  FT  : 

AlAr.vj  on r^oTL-  ( Aeovir  Da.t  <£4r;r  )  -> 

TotA!_  ££llw  Eu  )0£  :  FT  ^  G  ,  -  n 

Total  Wetted  Ps'V.TMETJT/i  SFlow  5.  (050  rr  -  47  f- 

Al  ^  0  o  2 

-  ~  0.00  l  F'1 /ft 


£,MF^dAio<  A*?f4  => 

TjT/>u  dr-p,  (2f..Cw  Bl  lot:  rr  C-  IA3C-' 

TlTAL  WeT-rfO  Pff*r.V'£TF/i!  tf-jw  5_  ':C,T~ 

n  *  O.  /  2  5 

$>  *  0.  Ool  5 /FT 


•//  w 


ifm 


SUBJECT 

LA  M  tr  fFT'l 

rAJT  FC^TjO 

r 

OPPFtL  £  P  T 

D  G  F  P  s  £  T  l  A  A1 

L  iv 

BY  W  2T  \/ 

DATE  'j'  4-  -  ~7* 

proj.no  "71 -OF?-  4  ^F 

CONSULTANTS 

CHKD.  BY  “5  O'3 

DATE  Z*  -79 

SHEET  NO.  ZL  OF  2S 

Engineers  •  Geo!cg.s:s  •  c  v~ 
Env  rnrrrer-.a.  Soec  a  s1: 

L  Z  V/  /•  i  1  '  £  r .  4  fA 


rrvo  r  F  L  - ■  T  ~ / J  Z 


■ — -  TO  *L/\G  £  V:  O  >jT  OW  __  aJ  r-0  £  ^  AT  -  j  £".0  k__  i  ^  n  1>  b  V-'  L! 
l2.ooTx.vJe  £ecT'.'Vi  W A;  Dar/VTOEL  P.?C/ri  "T-'e  H  F  Z 


( 


5l 

; 


1  ATLWAT  F,<. 

Output . 

£  H  £■“  TF  A 

To  C  ). 

ZrCTXoiO  | 

LUCA 

LS  F 

i2  '  0 

Sts*  AG-  £ 

I  cc.tFlc.v- 

/AC  fr  ) 

O 

i 

0.) 

A—  - 

|C.  i 

14  o- 

1  T- 4 

1 

ll-U 

“3  J  “5 

21.4 

Si  20 

4-1.7 

13  SO 

fcc.l  ! 

174  ^ 

ZcsTT.o  ; 

Lcc'.rei 

ibS  F  : 

STiPACG.  j 

[  O-Tp.VA/ 

tac  Pr)  i 

r  cr  S  i 

pS 

£ 

2c.  1 

—  tS  — 

44.  1 

If  F- 

i/5.1 

2  1  4  0 

1  l  (e  .4 

S  ^  WW 

/3*-t 

57  20 

1  T4.c 

72  So 

221.4 

174  2 

'i 

__  ’  ^ 

-?  O  Tl),-  f  ' 


~  -  -  r  ■ 


DiS  Fro/*  jf>pE£  T  iJA'-l 

r *  i j  1  fV o/M  l liter j^er f 


A  ,vA  j 


to  fag  e 

3  vj  T  C”Ui*  W 

i'AC-F',) 

7^  Ci 

/  J  •  1  j 

/2~  i  - 

I  •=  4  -  - 

14.  i 

2 3(=f  0 

13*. 2 

1  7  T  "  £  ^ 

/l~.l 

”?  %  -3  C 

/2Z.  3 

3  S  1  A  w 

/s  ?.i 

4  1 T  j 

no  1 

55  :  “7  -J 

1  »  v  .  G 

I--  - 

£  rSS  , 

rPoi^T  LA, 

4  Ci’T  b  A  .V\ 

/rSkAG  C_ 

!  2  w"~  r^o-C-  VN/ 

C  Ac-  F  r  ) 

0  ”  -  ) 

7  ’  b, 

•1  «/  •  - 

1 2.7  C 

s_7.  1 

/  -o”)  ^  ^ 

254-4 

1 L/ 

^u>2  * 

2S2.c~ 

Us;  7 

-  3  ^ 

5-  S.  - 

3,  S  “M  0 

Cc/ 1 .8 

C.-13.4 

s  5  >  0 

732.) 

>  2  £  1  0 

SUBJECT _ 

BY  //-TV 
CHKD.  BY  Dl-Sl 


n  -v  m  '  a  r  r"r  ' 

_ L.PfTrC  dk-Z  >  '  F  I'  J-- ~  ~./',T _ 

DATE  21- n  ^  PROJ.  NO. 

DATE  4  -  ZZ -/£  SHEET  NO.  Z3  OF 


_ ,  CONSULTANTS 

Engineers  •  Geologists  •  P'a'"' 
Environmental  Soec.aiists 


^EACHXOGr  ASIJMP  TI D AJ i_ 


-  T'fPCCAL  fetieACM  ^ECTTaiO  : 


TOP  OP 
O/VA 


TG/vPCfcrDAL  £>eXACH 
SECTIow  | 


✓/<w  V\l  /  ; 


SXMttOKt  ,  | 

~  NAulE ’I  L 

SI}£  li-ci-f  C  £ 


CeFTH  4F 

i  HfTC-  * 
cF  QAM 


fiat-a  m 

WliTU  ^F 

E PEACH 
t  VAccE  / 
EiT'V.'  'j:>- 


-  HEC-/-L5 AAA  E^ACMT/OG-  AMALVSr:  X,'OI:uT:  : 

(  CfifAL  T.'O.'r  fteSTVl  WAfAJ  /cX,ftVCX*.  Ltvt'  L  r  *' 

Top  C.~  Dam  ELfvAirow  ) 


f^AM  wcjv'ee*. 

Afj  0  C:  >'  M  g  y  T 

3 f EACH  ioT-O  A 
'HICTM 

(FT; 

Efi-EAC  4 

C 

Aice  ■ 

MIjU  tPfAf  -*  if  'T^  TyjOitT-vc 

1  0 

7 

4 

,vt&<  fcf.v u  If  -■  'l'n»  »V_ T:*-f 

4  CaO 

7 

4 

*7 

P:u  iifAU  Ir  r; /*1a*  f>:  _':rf 

1  0 

7 

'4 

A'A.  fc^f.Kll  Lf  CT  ;  T/W  Fftl Tr.'.'f 

4G5 

7 

4 

— t 

- 

' 

*vf»AA £  MJ  T  c .  £  C'*--*'.’ 

/ 

L 

i't'Z 

'is 

<•  if cf<  r 

7 

% 

'4  *; 


PfEV^H 
TT  '•'  E 


l*  Ifcft  t  r'li.Tr.f  V--Tr r  - .*-1  ;  ^  -O  (  _  TO  f 

A  (.*6*01  Tt,.,£  r  TaMc  ~ T”C  'j£C£j:*<Y  fa  CfY  U  Ft  •  At  r> i’ 


Plaa-J  ~'T-  cYAcuvr.  ,m:  -  ; 


PLA  fO  ExAuw  ur;  J 


SHEET  NO. 


Engineers  •  Geologists  •  Plan- 
Environmental  Specialists 


~  T4E  A  diOM  pTTPfOi  OF  wHccT  23  Aic£  CA.'ci 

OK  TiOFi^  A\ATXo  AJ  CoAjcEKfOr/JC-  tAiif  l-t  bA  /VA  £  it  EAu  *•;  r.'J  c- 

P£v>Nxb£&  £v  'T  z  COE  ,  £,autxiV5A£  brsTtrcr  t  Aapq  Al,. 
OM  Ti*c  f M7JTCAL  CaoST £ AX.OtS  C *r  THE  DMl  A.'JO 

Trie.iAT,V: 


OLiST  £  ATAOT 

vALoe 

"  AexG-'4T  £>~  L'AA' 

~  21  FT  CfTriO  >f ,>...» 

-  Ar’f’f  PXZ.V'Al  £*  ELEVATtOlO  CE 

TAXLWAre^  Oc  [Oam  Pczii i  Tp 

£ £6.\ c  H”n5&  C  t ;  ,5;< v  .  r  '  7? 

Csr_CHAAG£  Sa  7)2-  -r,  ) 

-  Et  v  _  „  fr  ^ 

! 

—  E  F  !■  t  C  T  ^7 1-  PoSSTdLS  d££ACH 

0ErTft  Cr  t^1/*  TiM  —  T. .’.i 

~  1  FT 

El  1 0 S'?  0  rr 

! 

“  E  /v  i to  t  Y  £ t  Cr.  1'  s  T  L  F..V  1  *< 

TC  ,  IMIT  if  C  ^  ' £  n_c v 

i'.^rr 

rr £.  &. 

£ETvjETl  SF.vti-C  -\ur,  f.-'Cc  ■  /  .f*’'. 

v  -  -  -•  r  T  •’  A*? A  . 

T4  LETT  :f  sri  vT'F  r r .v'/ 

^  /5-r- 

-  S/VU-GY  tr't  .  '-t  WtOTM 

[21  ^  TT  (fTfiA  . 

El  IC52.!oFr 

| 

"  ^ALLE'f  SxiES’.LnT-  AtJ-KP/JT 

Tj  A  AM  ; 

fi-To  >T 

ET.t 

*.£  “  T 

-  r 

-  '^tl 

I 


I 


I 

r 


Engineers  •  Geologists  •  Plan”-- 
Environmental  Specialists 


i 

i 


'  CONSULTANTS.  1 

Engineers  •  Geologisls  •  Planne- 
Environmental  Specialists 


CHKD. BY 


PROJ.  NO.  73  -Call  ~  4-(*S 

SHEET  NO.  S.  OF  88 


I _ )  CONSULTANTS, 

Engineers  •  Geologists  •  Planne 
Environmental  Specialists 


o  o 

o  o 

0  0  9  0  0 
•  •  •  •  • 
o  o  o  o  o 
o  r- 


X  3  <  r 

>  r?  Z 


Q  \L>  ^  < 

“  -  ?  S  ^ 

H  *  3.% 


O  O 
O  O 

9  IN  9  O  O 
•  •  •  •  • 
O  OD  O  O  O 

m  in 

o  o 


00000030090093  39 


ON9X«XI<«X9"t«4«»«  n  s 
^99—  ®^  —  —  03000  —  nr* 


00900000000000  99 


ooo  -  —  — mr^o  —  —  inr*  —  —  n 


O  9 

O  O 

0  0  9  0  0 
•  •  •  •  • 
o  o  o  o  o 
in  o 


0  9  9 
0  9  0 
o  o  o  o  o 

0  —  900 

in  n* 

moo 


o  o  o 
o  o  o 
o  o  o  o  o 
•  •  •  •  • 
0  0  0  9  0 

in  n  o 

m  —  —  - 


ooo9009ino<N(NO«no  no 

OOOinOOCDOOOifNOinO  .-NO 


—  nOOCNsC  9M^Mft*N9N  n  S 

^  SNO  O  |/)M  r*  S 


ooo— nmooor^rtinno  — n 
^  r*  r>*  n*  —  is^sosso  —  cn  no 
fN^r^®iOfN3Din  —  3in—  9  r*  S 
—  —  N'S®^  —  —  S  so 


—  r^m  —  ♦m©Of-^N*r-oiin  n  « 

—  —  9  —  SCM<?>S<N9stn  —  9®  ^*9 


o  —  aom  —  — on  —  nom^o  r*»  — 

v©  ®  ©  >©  N*  —  09  —  3  S  S  ^  —  fSrN 

—  —  IN^Sr^O  —  IN**S3  ?N  «• 

—  —  —  —  CN  tN  r* 


fiifl'n  or*  —  9«f-^9  *n 

^rr^o<N»scfN9«ncNr*—  sn  —  n 


—  no®«99©  —  —  in  —  —  n*  nn 


nmv>o^ocNr^om9^r»®  <r  o 

®  9  <n  «n  —  cn  —  —  <«  «  «>  m  m  <s  r-  ® 


©  —  —  N»N,^,inn®r^r*< 


o»m<N;N®n9  —  r*  —  ®  ©  —  3  ,*«. 

r*©«*®*rinssr>“r*®®^©  — 


—  m  «o  ©  —  cn  —  ^  in  ®  r*  ®  ®  —  fN  — 

•*'r<vininininnnnininns  so 

09  0  00000900000  3  3 


—  s®©  —  <n  —  ^mvor»®^»n  —  rr 
^♦•^nnnnnvnnnnn  s  so 
00009930000000  33 


100^  —  0030090  30 


00000300003003  33 


OOO 
0  3  0 
O  -n  O  3  3 
•  •  •  •  • 
ort  x  00 
in  «r 
•no© 


0000 

0000 

3  0  0  3  3 

•  •  *  •  • 

3  3  0  3  0 

m  n  in  3 


0000  i 
0000 
3  3  n  o  o 

•  •  •  •  • 

0  3  0  0  0 

in  4)  «  x 


3  9  0 

O  3  0 
0  3  0  9  9 
•  •  1  •  • 

Of  3  0  9  9 

—  n  «n 


0  3  9 
9  3  9 
9  0  3  9  3 
•  •  •  •  • 
9  0  —  99 

9  +  m 

9  0  0 


>0900  —  9090033  30 

■n*  m 


>00000030000  33 

•moooooooooo 39 


90990930030000  33 


3  —  o^mo  —  o  ®  ®  r*  ®  9  r»  «■*  n 

•SO  —  tt  —  CN  —  —  CN(NMCN(N  —  tf  V 


•  90  —  <n  —  m  s  r*  *  ©  —  -n 

'♦nnmnmmmmm'S  s  s 

>00000090009  33 


—  s®o  —  fN  —  *-nsr^®®»  —  cn  — 
<r<r^nin*nnn»nnininns  so 

09999930030303  39 


>  0000909900009033 

00090000009033  33 

>••••••••*••••••• 

000009000000003  3 

^3  xmvonav^N-oiflvM'*- 

.  I  m  —  —  o  —  r*  r*  ^  s  cn  —  p^  —  —  n 

**•  — innr*-oo*oonon®  nr* 

I  i  —  — cncn  —  —  ^ns 


090000090000003  3 

x  innnnninnnininmmnmnn 

—  •••••!••••••••••• 

X  m«NCN«NfNtNCN<NCNeNINfNCNCN.'N'N 

Ul  000000000000003  3 


90000090000090  33 
30000000033000  33 


00000300000000  03 
®in^O(NCDT3MN-Oinvr  —  ^ 

<n^  —  —  o  —  r>»  —  ^scn— r*  —  —  n 

—  —  innr-ooikooinon®  n  .n 

-HfNpimnf  ns 


00090000900003  39 
33003000033003  03 
•  •••«•••••••••  •  • 

sssssss  SSSSSSS  CO 
—  —  —  —  —  —  —  —  —  —  —  —  —  —  —  — 
09009000000000  33 


99  0  0000000000033 


90039339039900  33 
09300900000939  33 


00309000030' 


009300093000903  3 
0003000903000333 
090000090000003  3 


00009000090009  33 

nnmnnnnninninnnn  nn 


03990330030000  33 
09003339030030  33 
09090300090300  33 


—  OK  OC  X  *3 

X  ■ 9  V3  V5  U» 


b 

< 


subject _ ft  AAA  ^AFETI  XfOSPFrTTOO 

_ uPPElc  MlTiV,g  PO/LV  lMA\ 


BY  W  JV  DATE  (o-  2.1  -1^ 

CHKD.BY  X)l-P^  DATE  7  ~  ~2-  '  7  ? 


PROJ.  NO.  ~7  3  ~G>  /  *7  ~  4-  k>-S~ 

SHEET  NO.  C  OF  l  ~  ^ 


Engineers  •  Geologists  •  Planne 
Environmental  Specialists 


p- 

L> 

€ 

<* 

O 

Q_ 

O 

Wj 

u_- 

u~> 

L- 

o 

o 

— 

«/» 

? 

o 

c* 

n 

r> 

J 

cO 

2 

< 

a 


\U  3 
?  - 
__  o 

<  w  -*a 

i  o  o 

i<> 

Zt 

‘ 


Vu 

o 

<$) 


J 

1 

a 


£ 

< 

o 


r 


cD^asiONH^napt^otc  x 


pi  9 
o 


o»  - 

r*  pi  so  o 


ao  rnri  in  tr  cc  ' 


^-'flO-O'OinO'Nflsm'n^T'N 

Pt©©r*»0'3in%ooinr*«9xscx  r 


-  r- 

•<  c*  m^>r*  o  wui  09  ^  «  —  r» 

•4  .4  ^  (M  (M  M  n  n  *r 


ri^p>©«44»nr**r»PN3\©©^in  m  :n 

^lflSONf*3'00»-tnon05'  r*  © 


I  (Nlfl 


>«CfN  W  Ifllfi  - 

©  in  o  in  3  -*  • 

pi  pi  m  x 


n  jfl  jd  m  p-  ?n  o 


^OSBNMCr'  3 

n^irininiOMT' 


l 


r-ar'^opnoinr^^r**^^^1  pi  o 

T-  *4 

3D  N  3t^«  MNIftP  O^1®  »1  T'  C 

m  x  ©  — 

,  •  t 

**i  t 

'nHO'in»n®w7iinN®<'o  -  r-  pi 


^  x 
•  ■  • 
© 

«n  m 

m  01 


Pi  X 

m  r- 


3  P  n  P  (NOt 

©  m  x  r-  pi  ri 


pi  ^  ^  ©  x 

®  O  •< 


*N 

3  © 


maP^ovonwiNtOOPiN^  © 

r*  m  i-^^ointmiflaom^N 


n  nr*  (N  ^o» 
©  ^  •*  ©  Pi  d 
♦  n  ^  (N  ®  <♦ 
-CN  (Nnn<* 


a  p  n  «  n  -4 
MftP*i9>  pi 


(NOn^©«  ^  3 
IT  PIP  W  Irt^  PI  (N 
NOBPP«  ©  C 

n  to  «o  p  «  o  —  -o 


n«o»ot  CN> 
©  ©  9»  ©  ©  I 


•<«P9tWPNa'PP)Oia'®^^P 
mnina<Nt05»NSpinp9tp/i  <r 
♦  PP3»O^^PP®Ot3-V3  X 
pxofptnp  ji  o 


m  «  mt  wifltflopiflot  •*••  -  x 

«**fnoO(N®^riHOt^mp'f  O 


O  H  w(NW(N«Pir  fll 


MO  P  ®  3D  © 


IPIPIN'f  I 


MOP®Oi  3W<*1  V 


iwr»iu,^^ir>opp( 


' 


r 


u 

(9 


J 


U 

-J 

»< 


u 

w 

19 


©-^  ©  ©  ©  x 

©  ♦  pi 

44  91  ©  ^ 

Pi 

Pi 

Pi 

-  ot  a  p 

«*PiXi*!O0ivOtOPHO 

© 

pipoopn^^ 

3  O  PI  X 

© 

O 

44 

•4 

** 

Ifl  Cr  w  p  a  ?t  o 

44  (n  m  to 

■C 

r» 

P*  *44  O  44 

pporii'npppT 

C 

X 

r* 

pi  a  pi  a  o  w  4 

3  9i  PI 

m 

O 

Pi 

<r 

PI 

'O®O-P(NP'^'OPC0Ot  O 

Pi 

pi 

PI  40  X  44 

4P#n«op®p4p 

pi 

n  ®  4-*p  4  m 

n  p  ®  o 

J 

4r  <n 

9 

X 

tionm 

mn  m^iinin  o  o 

X 

c 

wvnnnnininnininoio 

■o 

X 

in  in  m  © 

3 

3 

3 

9 

o 

44  ' 

©  ©  ©  ©  © 

i  t 

©  ©  ©  ©  ©  ©  © 

! 

© 

- 

© 

-4 

©ooooooooooooo 

1  !  i 

3 

3 

©0339000 

©  o  ©  o 

4444 

o 

44 

© 

44 

3 

3 

© 

© 

1  i 

ooooooooOoo 

© 

© 

© 

1 

©  ©  ©  © 

!  i  l 

oooooooooo 

3 

3 

} 

00030030 

i 

©300 

o  o 

3 

3 

©  .© 

©  ©  ©  ©  ©  ©©©©©© 

!  1 

© 

© 

© 

©09© 

1 

3390000000 

1  •  1 

1 

3 

3 

©O  3  3  0  0  0  3 

©30© 

©  © 

3 

3 

o 

1 

IN  •*  *4  O  (Y  O  O' 

i 

-•  Pi  ♦  ^ 

GO 

44 

1 

| 

on  om 

; 

not  4p<NN  o  w 

«r 

1 

3®lfl*fl^p4 

i 

n  44  ^  © 

Pi 

♦ 

n 

n 

r» 

•J 

©  CD  ©  © 

X 

r*  *4  in  © 

ntoppsxosxo 

X 

X 

r* 

<N  tO  O  tO  S  01  4 

pi  ♦  n  p 

X  © 

Pi 

pi 

\D  ®  O  -  fN 

pi  ^  in 

OP  S  P 

44 

PI 

p| 

p  n  a  o 

4NP«rntfip« 

pi 

<*l 

pi 

to  a  4  4  pi  »»i  in 

«P8  9t 

©  PI 

•m 

n  in  n  n 

o 

o 

♦  ^  ♦  in 

^  n  «n  n  «n  in 

in  n  «n  n 

3  3 

3 

3 

© 

44 

© 

44 

©  ©  ©  © 

©  ©  o 

©  ©  ©  © 
444  4 

© 

44 

© 

© 

©  ©  ©  © 
4*444 

ooooooooo© 

3 

«4 

3 

© 

44 

©090330 

i 

©300 

44  44  44  44 

©  o 

3 

3 

© 

© 

©  ©  ©  © 

©  ©  © 

©  ©  ©  © 

© 

© 

© 

l 

©09© 

i  ! 

©  ©  ©  ©  o  o  ©  ©  o  © 

3 

3 

o 

©©0003© 

©  ©  o  © 

3 

© 

3 

3 

© 

© 

©  ©  ©  © 

©  ©  © 

©  ©  ©  © 

© 

© 

© 

©  ©  ©  © 

0000033000 

3 

3 

© 

©  3  ©  O  ©  ©  © 

3  0  0© 

©  © 

3 

3 

© 

o 

©  ©  ©  © 

©  ©  ©  ©  ©  ©  © 

© 

© 

© 

©  ©  ©  © 

300030000© 

3 

o 

3  ©  ©  ©  3  ©  © 

3  0  0  0 

© 

3 

3 

3 

♦  3  w  « 

44  ©  m  ^ 

r* 

P 

s  n  v  o 

Pt®t(Jtpi40il»p 

P* 

X 

^  T  O  IN  ®  V  7- 

pi  44  o  n 

r*» 

44 

•4  p  ^  ^ 

44 

PI  ^  *4  PI 

mm 

P4>4PPPPP 

*  3  Pi  pi  r** 

44 

44 

n 

•4 

pi  n  m  r- 

©  Pi  to 

©mom 

X 

•4  pi  n 

npvtpioonoina 

n 

pi 

44  pi  n  »n  p  9i  n 

3  o  in  o 

m 

X 

m 

.-s 

i 

| 

i 

•4  44  PI  Pi  PI  PI  «9 

:  i 

n 

X 

— * 

44  M  CM  PI 

pi 

m 

© 

© 

j 

©  ©  ©  © 

©  ©  © 

©  ©  ©  © 

© 

© 

© 

1 

©  ©  ©  © 

3330303300 

- 

3 

© 

1 

©©3033© 

©303 

3 

© 

3 

- 

© 

© 

©  ©  ©  © 

©  ©  © 

©  ©  ©  © 

© 

p*  r*  r- 

pppp^ppppp 

Pi 

Pi  Pi  PI  Pi  Pi  PI  Pi 

Pi  Pi  W  Pi  PI 

Pi 

-i 

r* 

p* 

p  ^  p  p 

P  p  ^ 

r*»  r**  r*»  r* 

pppp 

P*^f^f4.p444f4r*.^.^, 

J 

-J 

X 

X  X  X  X  X  X  X 

X  X  X  X 

X 

X 

X 

r. 

P  P  P 

'P  w-*l  'Ff 

p>  ^  pi 

*p 

P 

PI 

P  'Yj  f4|  f4j  ^  ^  ^ 

PI 

pi 

PI 

p| 

© 

*4 

© 

-4 

©  ©  ©  © 
«*4  44  <44  44 

f 

©  ©  © 

•4  *4  44 

©  ©  ©  © 
4444 

© 

«4 

©  ©  ©  © 
44  >44  44  44 

3000303330 

3 

44 

© 

44 

©  ©  ©  ©  ©  ©  3 

3  3  0© 

44  44  44  44 

3 

44 

© 

3 

3 

o 

© 

©  ©  ©  © 

©  ©  © 

1 

©  ©  9  © 

© 

© 

© 

0  0  0  3 

1  i 

1  1 

330003  3330 

3 

3 

9 

! 

3  3  3  3  3  3  3 

j 

3  3  0© 

© 

© 

3 

3 

© 

© 

©  ©  © 

©  ©  ©  © 

© 

©  ©  ©  © 

©3©©3©3©©0 

3 

3 

© 

3  3  3  0  3  3  3 

3  3  0  3 

© 

3 

3 

3 

© 

©  ©  ©  ©  © 

©  ©  © 

©  ©  ©  © 

© 

© 

© 

©  ©  ©  © 

©©©390©©©© 

• 

3 

© 

3  3  ©  ©  ©  ©  © 

3  3  0© 

© 

O 

3 

3 

© 

©  ©  ©  © 

© 

©  ©  ©  © 

3333333330 

3 

3 

n 

n  in  n  n  n  n  in 

n  n  mm 

m 

m 

n 

n 

44 

- 

•«  4  •<  4 

4  4  4 
44  44  44 

4444 

44  4  4 

•4 

44 

- 

-4 

p  p  »*p 

pf*Pf4f^r^pppp 

i  : 

n 

n  n  n  in  n  in  in 

n  n  in  m 

i 

m  m 

n 

n 

© 

© 

1 

©  ©  ©  © 

©  ©  © 

1 

©  9  ©  © 

© 

© 

© 

©  ©  ©  © 

i  • 

3330333333 

3 

s 

! 

© 

© 

©  ©  ©  © 

©  ©  ©  ©  o  ©  o 

© 

©  ©  ©  © 

3303303333 

2 

3 

© 

© 

©  ©  ©  © 

©  ©  © 

©  ©  ©  © 

© 

© 

©09© 

0e©©300©©0 

- 

3 

© 

©30333© 

0  3  0  3 

3 

© 

3 

3 

n* 

Pi 

Pi  Pi  Pi  Pi 

Pi  PI  Pi 

Pi  Pi  Pi  Pi 

Pi 

(N 

Pi 

4  4  4  4 

J 

J 

o 

0. 

0. 

1). 

0. 

0. 

0. 

0. 

ooeo 

9 

o 

3 

3 

Oveg.TO?PTOij  AiOAlV^TL. 


r 

i 

i 

| 


SUBJECT 


MAXIMUM  MX. I  |  .■>  1  nul 


r 


SUBJECT 


Engineers  •  Geologists  •  PI annr 
Environmental  Specialists 


SUBJECT 


— 

BY  W-TV  DATE 

CHKD.  BY  T)  I— Pi  DATE 


DAM  ‘SAF'ET'f  IlO'PFrTX^O 

uPpgfc.  MrtiGF  PC  zr  iMAt 


2^2.2^23 . 

7-Z-79 


proj.no.  7  3  -  G >  /  7  -  4~bS 

SHEET  NO.  sT  OF  ?i3 


r" 


ir 


y  CONSULTANTS. 


Engineers  •  Geolcgrsts  •  Planr 
Environmental  Soecialists 


x 

— 


'73 

2 


j-  5 

«C 

s» 

lo 


jJ  — 

X. 


•-*  x 

X 

a. 

“3 


■—  x 

-3 


X  x 

73 


a  x 

X 

X 


r*  X 

a. 


*3* 

1  r- 

-5 

_ 

X 

e- 

X 

< 

3 

O 

•rt 

3 

r* 

Cal 

X 

« 

la> 

X 

«* 

X 

X 

X 

*n 

< 

«x 

X 

«* 

3 

•73 

X 

♦ 

»* 

2 

< 

— » 

X 

4m 

3 

i 

3 

“ 

u 

r 

X 

3 

73 

X 

3 

X 

71 

Xl 

X 

X 

3 

-u 

PM 

XI 

m< 

mM 

H 

y 

4* 

73 

a. 

«• 

3 

X 

-» 

3 

3 

< 

w 

— * 

X 

£ 

*r 

73 

2 

< 

x 

73 

"O 

3 

73 

X 

-* 

G7 

x 

3 


^  X 
< 

X 


<  • 
£  i 

x 


^  x 

73  2 


a<  3 
X 
X 


^  o 

jC  3 
73  3 


v:  « 

73 


73  X 
73  • 


-3  X 
-l2  3 

73  -* 


■3  a 

x  *n 


X  x 

—  Ol 


—  X 
»  • 
Z  3 


( 

I 


( 


><  x 


w  ■> 
2  — 
3  • 


r-  ^ 

71 

X 

X 

y< 

rn 

a  x 

o» 

**! 

•  • 

•  • 

•  • 

• 

• 

^  X 

’"•  X 

X  r» 

p- 

X 

—  X 

73  — • 

>  — 

S) 

PM 

•X  X 

*V 

X 

X 

X  1 7> 

— P 

X 

X 

04  71 

04 

X 

■“* 

x 

•M  X 

X* 

l 

SB 

<r  a 

X  X 

O  MM 

X 

X 

•  • 

•  • 

•  • 

• 

• 

tr  -« 

X 

*T  7» 

04 

X 

x  — 

04  73 

X  — < 

04 

X 

71  X 

mm  r». 

04  -O 

M« 

-o 

'■*1 

71  -O 

mrn  — M 

X 

•M 

MO 

•* 

X  -* 

X  **3 

**3  a 

X 

-o 

x  y* 

73  X 

x  x 

7) 

X 

x 

rr 

04  -O 

«r 

V 

3 

S.  X 

X  73 

X  — 

X 

X 

x 

-n 

X  -o 

.>4  -O 

X 

-Ml 

• 

X  'O 

mm  m 

a 

-o 

x 

-M 

M 

a 

PM 

04 

•* 

x 

X  73 

X  ") 

-O  a 

X 

/o 

x 

X  X 

>  X 

73  X 

> 

X 

• 

X 

73  X 

X  MM 

> 

_ 

x 

**3  X 

—  04 

X  — 

mm 

04 

PM  O' 

X  ’73 

04  -O 

X 

X 

CN 

r«-  7) 

PM  MM 

X 

^1 

o 

o 

• 

Q 

CD 

X  — 

•73  O 

04  MM. 

73 

X 

r< 

r«* 

TT  ^ 

*T  TT 

Jl 

•  • 

•  • 

•  • 

• 

• 

— *  X 

a  x 

mm 

MM 

o 

TT  73 

X  -*3 

a  x 

X 

MO 

-M  "?• 

04 

04  -o 

04 

■>» 

• 

Om 

*r  <y\ 

PM  MM 

■»r 

S' 

S' 

*n 

a 

>*  «r 

73  — 

rs-  — 

X 

-M 

iaJ 

X 

•73  -* 

•M  JO 

mo  /n 

o* 

X 

• 

o 

71  -* 

X  — 

X 

a 

r* 

—  7) 

x  x 

y' 

jJ 

<N 

-n 

X 

04  X> 

04  -O 

04 

X 

-! 

•M 

— 

-SJ 

•N  71 

04 

•x 

jJ 

X 

X 

« 

o 

3 

< 

o 

O 

•73 

o 

a 

* 

S) 

-f> 

rv  c 

X  73 

-•  X 

X 

X 

■n 

71 

04  T' 

o~  -s 

>4  04 

n* 

>4 

-U 

•  • 

•  • 

•  • 

• 

• 

-3 

7.  — 

>  o 

T  7> 

X- 

•>» 

oJ 

a 

X 

-o  X 

71  X 

X  X 

X 

X 

« 

o 

"m 

-o  X 

04  -O 

X 

X 

< 

• 

• 

■M 

ro 

—  mm 

•1 

o 

3 

73 

X 

•73 

a 

O 

1 

-o 

rn 

1 

pM 

•M 

73 

xJ 

z> 

X 

•*3  7) 

PPM 

MM  O 

■*». 

rnm 

-M 

X 

7.  — 

^3  X 

MM  mm 

•o 

X 

< 

• 

• 

•  • 

•  • 

•  • 

■ 

2 

o 

X 

t  r* 

—  X 

"N  -O 

mm 

X 

— M 

/* 

■ft 

•—  s 

o-  71 

a  x 

r-m 

X 

3 

-r 

^3 

04  7 

04  -O 

04 

X 

”S 

— 

-O 

P^  -M 

-o 

3 

•4T 

rf 

3 

o 

X 

-> 

3? 

X 

• 

2 

C 

T 

3 

-s< 

X 

X  .N 

X  -o 

X  X 

X 

-o 

■s 

X  r* 

X  — 

X  X 

X 

-> 

x  ^ 

X  — 

X  — 

X 

xi 

X 

— M 

-o 

X  X 

MM 

-*3 

X 

— 

X 

-Ml 

r 

• 

• 

— 

T 

MM  M 

T 

73 

a 

X 

-o 

-o 

73 

■— 

3 

■n 

X 

•J 

j£ 

c 

•* 

'J 

3 

J 

■tf 

J 

< 

X 

X 

•A. 

3 

■M 

X 

— 

X 

73 

3 

<a- 


x  «*>  «•  o-  -m  **  •* 
X  *n  •  •  o» 

J  7>  £  X  71 

j  X  ^  N  N  N  n 

z>  -o  73 


H 

3 

r* 


X 

I 


X  X  X  73 
rs  o*  >i  *0 
73 


—  —  X 


X  •  •  £  3  •  • 

X  — *  —  1/3  04  X  71 

3  *o  «*  •  •  73 
X  ^  3NX£ 

I  -4  fM  *M  "N  *n 

<r  73 


3N3£>-S 
3  *3  X  •  •  73  X 

x  x  m«  04  x  r*  — 

'n  -*  M  •»  fM 


<  x  oi 
J  O  !N 

a.  *n  -* 


•73  -73  73  X 

a.  X  a3  X 
^  X  I 

•J  ■_> 


rn 

CL> 


wl 

«5 

<a 


MAXIMUM  SlUHAUt  =  144 


d  •  •  CM  >  •  • 

3  !**  a  •  •XT 

3  ^  'n  >  h  ^ 


x  —  3  3  t  r%  T 

3  >  •*  •  •  3  T 

-2  3  .— •  *  .%•  3 

3  3  —  PM  -  — 


d  o 

y> 


2  3 

fa* 

'3 


2  •  •  IN  •  • 

3  r«*  •<  o  **i  3  c 

3  T  •  •  X  T 

2  pm  —  cn  *n 

•  in 


2  -•  T  3  PN  3  3 


3  3  ■ 

3  — 


2 

3 

£  ' 
I 

£> 


x 

-t  : 

X  ■ 


pm  —  r* 
3 


i  —  x  3  T 
>  —  •  •  y\  r*) 


V3  05  «  X  i-  I 

i.  z  jj  r.  x 

u  r  13 


d 

•J 


2 

3 


3  T  PM  T 
•  •  3  t 
3  3 'm  n 
:n  —  — 


2  •  •  3  T  .  . 

3  ®  3  X  ®  3 

3  *N  —  •  •  T  *n 

2  3  3  »  M  3 

I  *M  —  — 

T  M 

PM 


2  •  •  3  •*  •  • 

3  3  3  X  3  -•  3 
3  T  T  •  •  —  3 
2  3  3  X  X  3 


<  —  3 
Id  r-  3 
X  3 


/3  3  >i  X  -  T 

a.  ,  j_  r  i. 

J  d  ~  «3 

d  w  d 


J> 

< 

2 

•3 

X 

X 


,-J 


<1 


* 


3 


3 

2 


^  3 
2 
X 
3 


—  3 
X 


Id  3  <  d  — 


T  J  3 

-»  2  — 


2  3  3  3  — 


3  —  — 


3  3 
*1  3 


J  3 
»  3 


•3  3 
3  3 
—  3 


3  3 

3  • 

3  3 
3 


X  3 
X  3 
3  3 


—  3 

3 


2> 

Ml 


2  3 
2  X 

i  I 


1  - 
£  3 


z 

a 


T 

Cl 


'd 

H  3  3 


t  **i  3 
»  3  3 
d  3  — 


*  3  3 
<33 

3  3  3 
•23 
»  3  ?** 
d  -  — 
-3 

d  3  3 

•  3  3 

t  •  . 

-*3  3 
3  X  X 

1  3  3 

r 

d  3  3 

—  33 

X  •  . 

2  3  3 

—  3  /* 
2  3  3 
2  — 
2 

d  2  3 

2  3*-. 
2  3  3 


d  3 
3  3 

3  3 

3 

2 


r 

* 

« 


zl 


> 

O 

£ 


s: 

* 


SUBJECT 

DAM 

■SAFETY 

XMiPFrrTAO 

n 

i 

uPPE£  Mri)6EP0£r  1MA\ 

l  1 

V 

BY  W-3 ’V 

DATE 

proj.no.  "73-G/7-  4-C^S 

_ y 

CHKD.  BY  T>Lf3 

DATE 

7- Z-79 

SHEET  NO.  1—  OF  £'2 

Engineers 

Environmei 

Si  P 

3  X 

^  3 

3  X 

u. 

•> 

U. 

I 

•  • 

■m  a 

3  3 

•  • 

3  r* 

•  • 

3  3 

Cl. 

r4 

- 

p*  p 

Cl  3 
*M  >4 

p  o 
c-  n 

P  T 

r*  3 
3  3 

P  3 
C*  'Si 

p  *r 

o 

P 

*T  CM 

<r  cm 

■«* 

3 

r-  o 

*r  3 

C*  3 

U3  •  •  p  ®  •  • 

X  M*  C  >  O  P  - 

d]  •  •  (M  s  •  • 

X  3  MT  3  P  3  3 

jj  •  •  p  p 

X  P»  3  3  «■ 

3  X  p  •  « 

•  • 

•  • 

•  • 

•  • 

J  3  3  3  3  X  3 

J  n  p  PM  -m  CM  P 

3  3  p  CM 

X)  p 

3  CM 

3-  3 

PM 

>  P  Si 

:*  »m 

p  o 

3  p» 

- 

^  P-» 

J 

3 

J 

< 

p 

P 

H 

t-» 

PM  P 
•  • 

P*  3 
•  • 

3  3 

•  • 

r*  3 

X  •  *PX  •  • 

X  •  •  PM  X  •  • 

X  •  •  P  p 

3  3  3  3 

Cl  CC 

3  X 

3-  3 

X  X 

3  x  p  •  •  r*  ^ 

C  ^  •  •  x 

3  «  •  • 

X  CM  ^  31 

-*  ^ 

X  MT 

-  - 

X  if 

I  PM  CM  CM  P 

o  i  n  p 

•  PM 

PM  Cl 

P 

CP 

r* 

PM  P* 

P» 

3D  3* 

3  3 

»  3 

3  CM 

P  X 
Si  Si 

X  3 
3  -M 

x  •  •  vn  »n  *  • 

3  3  —  in  3  »  P 

x  •  •  pm  n  •  • 

3  -•  <r  o  cm  3  in 

X  •  •  3 

3  3>  X  3  n 

3  CM  p  •  • 

3  p 

3  5* 

3  — 

3  «r 

X  3  p*  ifl 

U  X  ^  .*M  P  ^  p  II 

3  3  *  X 

1  PM 

3 

3  '3 

3  3 

3  si 

<r 

p  Jj 

“M 

CM 

p  3 

— •  3 

<  < 

as  •  •  3  • 

3  3 

r-1  X  •  •  V  O  •  •  H* 

X  •  •  X  X 

3  c*  n  3  p 

3D  p 

X  3 

fM  r«* 

X  3 

3  P  3  •'•33 

3  P^  P  •  •  X  PM 

x  s>  si  <y 

•  • 

•  • 

•  • 

T  P  p  p  P  Cl 

3  ^  P  3 

3  — 

X  t/> 
p  vn 

3  3 

3  — 

3  X 
3  3 

3  3 
3  -* 

X  X 

r» 

X)  CM 

PM 

in  pm 

CM 

<  *4 

X  X 

X  •  • 

5  3  3 

<  3  P 

oJ  n  n 

p*  Si 

<r  ♦ 

-M  «* 

<r 

X  —  p 

P 

X  M" 

p  y\ 

3  *r 

•  • 

3  ^ 

O  Si 

•  • 

3  r>* 
3  X 

•  • 

3  V 

3  Si 

p  s> 

3 

*r  x 

CM  — 

3  3 

<r  x 

CM  — . 

3  3  V]  t  i-  I 

3  A  SI  X  p-  X 

3  3  '3  X 

P  X  4-  X 

P 

U  rJ  3  •  p 

V  V  ~  13 

J  "J  « 

’■J 

X  4 

-  n 

2  «t 

—  n 

3  «r 

3  X 
•  • 

3  — 

p  — 

3  3 
•  • 

C*  PM 

p  3 
cm  cm 

•  • 

«T  Si 

P  -4 
3  n 
•  • 

-*  CM 

3 

•»■  X 

3 

«*■  * 

3 

S) 

3  p 

C*  3 

Si 

*T 

3  X 
3  3 

3  P 
c*  in 
S) 

*T 

3 

p  W*  . 

P 

3 

3 

c  p 

3  * 

Cl  3 
p  <r 

p  3 

•"M  3 
p  <r 

3 

3 

p 

•  • 

T  X 

•  • 

3  3 

CM  P 

•  • 

3  3 

p 

O 

i  i 

3  3 

-  ^ 

«x 

4 

1 

-0 

3 

X 

3 

r 

3  n 

3  — 

3 

3  3 
3  3 

3  P 
3  -* 

MT 

■< 

3  — 

3  n 

•  • 

3  — 

•  • 

3  n 

«X 

X 

4 

X 

^  • 

3  3 

" 

T 

% 

T 

X 

• 

v— 

• 

f 

• 

« 

4 

« 

At 

“  s'  - 

Z  “j,  z  'f  < 

u.  *T  v/i  <£  ^ 

■i/  J 

LUCAL  luKLllw  IN'Ill  UPPtK  UHlUGtPUHl  KtSV.KVUlH 


SUBJECT 


SUBJECT 


DAM  ^aFE  T^f  XM-SPrrTTr^O 
uPP£i^  LfZThGE  Po  dT  lM,M 

DATE  (a  -  2  1  -~7  °\  PROJ.  NO.  7  3  -Call  ' 


CHKD.BV  D>-5  DATE 


PROJ.  NO. 
SHEET  NO. 


uuu 

CONSULTANTS. 


Engineers  •  Geologists  •  Plan’--* 
Environmental  Specialists 


so  ji  m 

r*  r*  r>  & 

x  x  o  o 


o  o  ’T 
o>  .r  x 

;  o  o 

JN  *4 


i  7*  .*  •  • 

X  r-  x  x  -  ®  = 

3  J  «■*  •  •  «  ^  ^ 

-  -  o  :m  ‘  *  x 

3  J  *N'  M  -*  '  ^  C 

>  -n  T)  r. '  *n  «■ 


i/l  ai  •  ; 

«*°,o 

^  o  ?? 

^  _o  —  —  * 


*n 
.n  x 

O  3 

—  O 

a.  • 
x  o 
al 


2  •  •  3*  f  •  * 

3  X  —  X  ?*  *  *  - 

3  X  X  •  •  *5  £ 

x  -n  —  :n  t  ^  x 
i  x  ■x>|^  f 


^  O  O 

*  m  o 

O  p  <*- 


x  .  •  x  nj  •  • 
2'c"1^  3 
3^3  .  .*  m 

x  t  <r  o  -*j  £  x 

I  "  ,-N  J  ^  ^ 

9  -.  -I1  *>  * 


x  •  *  —  r~  J-  rn 

r  ^  JO 

o  *  *  in  - 

r  —  ro  o  vv 


3  x  r*  **i  o  » 


=  »  6  ®  IT  »ui 

3  X  63  J  l  /I  C“ 


oJ  O  <  U2  — 
X  3  X 


<30  3 

3  3*  r 

3  O  ? 


<  c  r » 

a:  N  o 

s.  -  o/ 


2  O  3  -• 

3  X  aJ 

U  X 

*1  — 


X  O 

25  i 


X  ^ 

-  £  ^  £  » 
t>  z 


a.  -•  jo 

x  :»  o 

3  <  • 


3  X  X  O 

4  3  X  O 

^  X  DO 

A  — •  • 

—  'JO 


<r  x 

*•  oo 

3  0  -«  • 

—  —  •*  O 

X 
A 


*r  r>  x  ^ 

oo  j  r> 

—  —  3 


*iA  :'W,  • .  ,; 

*/>  ’  V 


^  <v  o 

£  $  <  u 

2:  2  «  t 

3  S  o 


SUBJECT  _ 

BY  W 
CHKD.  BY 


5AM  <AFr-H  XM-SPFVTXPO _ 

u PPEiZ_  j*grfl6FPog-r  tAM _ 

DATE  (s  *  2  "?  -1  °\  PROJ.  NO. ~7  3  ~Cat  ~l  ~  4-  CoS 


7  - 1  ~T 


PROJ.  NO.  . 
SHEET  NO. 


OF  <iC 


/CONSULTANTS. 


Engineers  •  Geologists  •  P'anr*- 
Environmental  Specialists 


Jj 

• 

• 

X 

• 

• 

X 

31 

*• 

rs 

X 

X 

X 

X 

X 

X 

r* 

• 

• 

X 

■> 

«« 

X 

-3 

M 

r* 

9 

3 

X 

• 

• 

3 

X 

ji 

9 

9 

-n 

(a 

* 

X 

w4 

7* 

JM 

N 

9 

«r 

X 

< 

2 

»-a 

< 

■« 

3 

X 

X 

X 

X 

r-  X 

3 

«• 

< 

< 

•33 

X 

X  x 

X 

X 

X 

.2 

X 

9 

X 

X 

X 

• 

• 

X 

• 

• 

< 

•33 

•33 

•  • 

• 

• 

X 

X 

O' 

r* 

♦ 

X 

X 

3 

■* 

•ml 

x 

X 

X 

X 

X 

9 

• 

• 

X 

O' 

*T  9 

9 

w* 

X 

♦ 

9 

• 

■n 

31 

1 

<*i 

9 

9 

X 

3J 

«4 

<  • 

>1 

X 

.“>* 

«■* 

M 

• 

X  — 

9 

X 

< 

3  1 

2 

H 

X 

—a 

*33 

3 

X 

• 

• 

X 

X 

• 

• 

X 

X  x 

X 

X 

X 

«* 

*T 

— H 

X 

X 

•n 

X 

X 

X 

*• 

• 

• 

X 

c* 

X 

X 

X 

X  X 

•  • 

• 

• 

x 

x 

X 

9 

X 

X 

X 

X 

X 

V3  X 

X 

X 

1 

9 

31 

r* 

X 

X 

X 

?-  X 

*n 

IN 

>r 

X 

3 

— « 

• 

O' 

M 

H 

X 

31 

■JI 

i»m 

31 

X 

X 

• 

• 

X 

• 

• 

Tl 

H 

X 

H 

X 

X  X 

X 

<■*» 

•n 

X 

X 

X 

N 

31 

X 

X 

X 

x 

a 

• 

• 

X 

X 

3 

X 

X  x 

X 

O 

X 

X 

«■ 

31 

9 

«• 

*• 

3  * 

3 

—a 

• 

-n  on 

X 

X 

1 

1* 

9 

X 

X 

X 

»  • 

* 

• 

X 

—  X 

*r  > 

X 

X 

H  • 

< 

ji 

X 

r* 

X  «* 

<•> 

«4 

to 

3 

j- 

X 

< 

ill 

X  o 

31 

9 

X 

X  X 

X 

X 

X 

X  X 

X 

X 

• 

• 

3 

< 

< 

•33  X 

o 

< 

•*> 

X 

X  ■■* 

z* 

3 

•33 

X  • 

X 

X 

ji 

X 

i  jm 

Z 

<  X 

X 

X 

31 

«t  3 

— « 

31 

X 

X 

H 

x  X 

X 

X 

3  X 

X 

«•  ■’I 

X 

X 

• 

3 

X 

X 

3 

'33 

3  X 

•  • 

• 

• 

-n 

X  3 

3 

X 

X 

< 

r-  ^ 

X 

X 

■v 

X  — 

3 

X 

3 

*m  P*1 

«T 

>• 

X 

■* 

—a 

33 

33 

'33 

c 

•m 

X  X 

Ti 

d 

a* 

jC 

■U 

s: 

■fe 

< 

X 

V 

'J 

x 

1 

X 

X 

3 

CJ 

’J 

x 

< 

T* 

X 

3 

X 

3  X 

•9 

X 

X 

X 

2 

X 

3 

3 

< 

• 

•M 

X  x 

X 

X 

< 

3 

X 

3 

X 

•33 

9  ^ 

X 

X 

X 

2 

•  • 

• 

• 

• 

Ja« 

3 

X  ^ 

X 

X 

■n 

Xl 

.n 

31 

ji 

«T 

<•1 

X 

X 

3 

r* 

33 

X 

33  -< 

X 

X 

< 

X 

'33 

X 

X 

X 

3 

X 

r* 

X 

33 

3 

• 

33 

X 

3 

X 

2 

?• 

X  x 

X 

X 

X 

— .  *1 

X 

X 

•33 

X 

•  • 

• 

• 

X 

33 

• 

9  9 

X 

X 

£ 

3 

~ 

X 

X 

X 

X 

X 

X 

<■* 

.•>* 

>* 

X 

X 

3 

31 

ii  •  •  5  O  •  • 

X  *N  X  *N  V  -•  — 

—  9  9  •  •  X  ^ 

C  >  9  a  x  -n 

»  x  r* 

— 


2  •  *3  3  •  • 

*3  ?  >  -N  V  -  - 

w  9  9  •  •  O  Jv 


X  •  •  9  JI  •  • 

x  —  t  —  x  x  rs 

3  x  ^  •  •  31  ^ 

X  X  :N  3  9  9  X 

ia  -«  ji  — 

t  n  -*  'N 


x  •  •  ^  ii  •  • 

3  -  ^  S  3  - 

X  r*»  x  •  •  x  -f 

2  a  ^  31  x 

•  r—  ^  9  X 


T  -*  £  a  p  rv 

■"  J  10  -r  «-  o 

O  •  -j  o 

m  O  ^  2  r~  T- 


o  '  ° 

>  O 

tr»  — 


^  r-‘  ^  ®  ^ 

J  Z  -  o  'A*  o 

~  'I  t  -  rf 


■*  (N<  _  V~  ~  "1 

3  -  ^  'i  ^  O 

£  m  ^  '  ,r  -n  - 

•  it  w  j-  j  .v 


7  J  ^  a>  -»  -r 

j  j««  r  ji  - 

—  f*1  ^  . -  —  ;. 

j  J  <r  .-o  <•! 


L/l 

^  rsi  ^ 

^  ~  r< 

o-  r 


-J  =  IX 
U  *-J  -! 


^  C!  ^ 

^  -  s 

Lv  .  .  — 


i  2 

«■  _  o 
U-  S.  J 
U-  A  <  U 

L_  r- 


XX  XX 

X  —  XX 

•  •  •  • 

x  <•  XX 

*  — 

X 


K  *.  rtf 

u  ^  * x 
.  u  u- 

J  O. 

^  % 


□ 


SUBJECT 

t\  A  A  A 

U  Mil V_ 

■^AFFT^ 

XM-SPFrTXOO 

•  - 1; - \  - - 1 

uPPEiZ  bZrO&EPofLT  fcAAt 

U]  QjiJ 

BY  W  -T  V 

DATE 

A  -21  -1*1 

proj  no  ~7  3  -C»  /  7  - 

4-C,S 

)  CONSULTANTS. 

CHKD. 8 Y  T> 

uE. 

DATE 

7-Z- 7? 

SHEET  NO.  OF 

oB 

Engineers  •  Geologist  •  P'a''” 

3  3 

9  3 

•  • 

U 

u 

X  ^ 

-s  — 

s 

”N 

a. 

to 

3  3 

o 

6 

r  o 

■<r  o 

—  3 

N  — 

j2  ••**13  •  • 

I  .N  >  >fl  >  N  N 

3  -*  X  •  •  7*  3 

J  I  3  N  ^  £ 

3  «  n  M  >  fl 

»  X  X  *n  «* 

9 

—  — 


a:  •  •  *n  ©  •  • 

3  'X  «*  3  P-  fX  P4 

3  9  9  •  •  9V  X 

X  <*»  -•  C*  •V  >  9 

IX  PH  x 

r*  s>  ?+>  *r 


X  •  •  9  1*1  •  • 

3  ^  *1  /I  #  ^  ^ 

2  ^  >  •  •  X  ^ 

©  *•  -f  ©  <N  X  X 

*  m  *«•  p< 
x  t 


c* 


i 


X  •  •  X  9*  •  • 

3  -  ^NNPi/) 

3  3  9  •  •  ©  JN 

IP  >03NM 
I  ♦  .  «*  X  r* 

x  ■*>  p*  ••  m 


X  •  • 

<  »  !N 
jl  -C  *n 
2  T  -« 
3*  «H 


X  -.0  X  X  —  z 

2  X  X  X  4. 

'j  j  :  I© 


2 

'3 


3 

f- 

X 


X 

3 


X 

3 


X 

3 


2  3 

3 


X 

a]  — 


X 

3 


X  3 
u 

X 


X  3 
X 


3 

X 

X 


XI 

x! 

< 

X 

gl 

X 

xll  - 

tm 

L> 

At 

X 


a. 

3 


jJ  3  <  2  ■ 
X  3  X 


3 

2  ©  3  X  < 

3  2  2 

3  X 


X 

3 

3 


s*  © 

< 

X 

X 


X  — 
3  I 


X  3 
X  3 
j-  3 


© 

© 


X  3 
X  3 
X  3 

r  • 

<X  3 


•*  3 
X 


3  3 
3  — 


3  3 
X  9 


X  **1 

*n 

—  X 


3  3 

<r  © 


X  x 
—  X 


3  3 
—  X 


3  3 
3 

X 


3  3 
3  3 

3  3 

Si 

p»  -* 

c 


3  3 
3  3 
•  • 
3  3 
r*  '■* 
s  — 


3  3 
3  3 


3  3 

•n  M 
X  9 


3  3 
3  3 


3  3 

—  X 


3  3 
3  3 


X  X 

—  3 


/.  X 

X  • 


3  3 

—  j") 


til 

f  */> 

7*  ^  fvj  ^  ^  r4 

_>  ^  '•*>r4  !n£w 

<.  cP 


*  *  —  tx  *  * 
o 

3  ®  . 

^  M  T  <T  •3"* 

J  f>i  r-  r~  o 

lO  r^T 


(*) 

~X 

to 


■*  ro 

•  r  X 


ji  »f  *ro  % 
“■  P“  o4  f>* 


u» 


X  j 
r>j  "«r  fX 

U-(P>  -<T 


£  3 
jS 


-  i^r  °  .  pi 

a>  ^  ^  o  — 
^  o  o 
-o  «~3 
o*-  ^ 


< 

£ 


<  “4 

<0^ 


U  5T  V-  ^  *- 

J  ,  -  <  U  3 


X  •  •  9  •  • 

x  3  (N  *n  —  -n  » 

3  r*4  9  •  •  x  s 

-  X  J>  »  3  N 

:n»  —  9 

^  X  — 


2  •  •  t  *e  •  • 

3  x  *n  —  <* 

2  ."N  ^  •  •  x  X 

2  rv  «•©<■*> 

•  —  ~  ^  9 


1  •  •  -4  P  I  • 

3  -4  3  •  •  x  3 

2  ^  -n  >  X  -. 

•  "t  »  «X 


3  —  3  X  X  ^  rr 

3  X  x  •  •  ^  x 

2  •*»  —  —  p*  _  x 

•  x  *•  -n 

x 


X  •  • 

<  T  -* 
a:  9  3 
2  3  r* 


X  XX  £  r* 

*-  2  .d  T  j. 


U  ■ 

■* 


X 

3 

D 


s- 

3  *• 

- 

- 

*:— 

Q 

r* 

X 

-p 

"j 

V- 

<5J 

w- 

$ 

o 

1" 

2 

3 

"V 

? 

b. 

O 

‘ l 
U 

r-l 

lb 

<v 

r»_ 

J 

U 

V- 

fs 

o 

u 

•-T 

in 

*x 

/■> 

«v 

3 

Si 

*3 

M 

«✓» 

jl 

< 

lT 

n 

L~* 

0^ 

X 

J- 

<30 

r 

si 

O 


£ 

**- 

U 

/O 


<£ 

<o 


< 

X3 


MAXIMUM  SUlHAOt  =  171 


□ 


SUBJECT 

b  A/A 

^aFFH  XMoPFrTT^/U 

!  n 

- 1 

| _  ^ 

oppeie  p,env,FPoAr  i\AA\ 

U 

n  II 

BY  WJV 

DATE 

A-  2  "1-1*1  PROJ.NO.  “73  -ia{~)-4-bS 

_J 

CONSULTANTS. 

n  ^  (7  Engineers  •  Geologists  •  Piann 

CHKD.  BY  JD  L-Z  OATE  /  ~  Z  Z  2  7  SHEET  NO.  ^  _  OP - -  Environmental  'oeciahsts 


3  X  « 
o  x 
—  3 
X  —  - 


3  O  O  O  O 
3  0  0  0  0 


O  O  O  O  O 


-0 

£  X 


71  71  o  o  o 
o*  r*  71  O  73 


x  z.  cm  ti  n  o  ti 


a  ti  r>  ^ 
^  t  ▼  -r 


r-  o  «*•  *n  x  «r 


U  •  •  CD  •—  •  • 

X  M  •<  O  i/>  g\ 

3  <■*»  •  •  P*  lO 

—  r*  r*  4*  ^  f* 

3  i  ^  ih  a  ®  r*» 

>  O  W  CM  CM 

-a 

< 


d  ^  -  o  IT 
3  V)  cd  •  •  r*  i/> 


3 

a.  - 


-  i  x  -n 
CM  —  CM 


x  •  •  a  73  •  • 

o  ^  o  cm 

3  o  *•  •  •  in  x* 

X  a  CM  o  a  o  o 

•  CD  -«  7>  r»  — 


O  71  **3  O  O  r*  44 

3  i/)  S  •  •  /»  n 

X  O  *•  7>  r»  ♦ 

l  r»  CM  CD  o 

a  —  — 


<  *n  o 

~s  r> 

i  «  i) 


73  A  7J  X  i-  X 

i>  T  il  I  1 

U  '•>  X  »  O 


4J 

o 


,< 

I* 

r 

in 

v9 


X 

<  o  •  • 
a  *•  o  cm 

•  *T  ® 
n  -4 
D  ^  O 
a 
x  *■« 


73 

a] 

X  O  •  • 

u  o  o  o 
•  a 

>•  73  X* 


x  a 


aJ 

3 

<  o  •  • 

:»  73  -O  o 
•  JV 

-2 


-ijJ  i 
—  <0  3 
<  <  -2 


o3  O 

X  3 


Z  X 

3  2 

ft  r-  73 
r*  X 
<  X  O 
X  o2  3 
O  »  X 
3  3 


X  x 
O  3 
X  —  73 

<b  4a 

x-^y 

<  3 

X  3 


3-JH 

X  <  4. 
—  X  I 

x  3  ;j 


O  irt  /)  3  irt 

o  r«*  ■—  O  r-* 


o  «•  •*!  *n  n 
«r  «r  v  ^ 


o  o  o  o  o 

O  3  O  3  O 


O  O  O  O  O 


o  <*»  3  >  m 
-n  N  -» 
•roo  -r 

-"  CM  X* 


J  N 

-4  *n  -«  ti  — 

t  ^  O  >  3 


X  3 
<  < 
C  — 

73 


X  73 

—  X 
X  J 

X  x 
<  3 
X  — 


3 

X 


3 

H 


o  cm  ^  73  a 
a  a  a  s  a 

!M  N  N  N  N 


O  a  a  r»  > 
o  r»  o 

V  O  *  "*» 

-*  —  «T 


o  o  o  o  o 

f  >"N  ^  -1  O 


73  73  73  73  73 


X  r- 

O  4. 


X  < 
X  — 

73 


O 

< 

X 


-u  73 
X  X 


X 

•73 

- 

X 

O  f3 

a 

rr 

CM 

X 

O 

X 

•  • 

• 

• 

• 

3 

4. 

X 

4 

a  o* 

o 

*S 

M- 

X 

4 

*4 

j2 

o 

O 

O 

—4 

4] 

z 

J 

a 

a 

o 

Z 

< 

o 

o 

o 

O 

O 

3 

< 

< 

•*  44 

3 

< 

< 

X 

?" 

O 

o 

o 

o 

o 

o 

— < 

X 

i— 

X 

(4 

X 

• 

• 

• 

• 

s— 

73 

X 

aJ 

X 

o 

o 

o 

o 

o 

X 

3 

-Jj 

X 

73 

•73 

3 

X 

73 

•  • 

# 

• 

# 

X 

73 

3 

Lk. 

O  f* 

a 

o 

O 

x 

'4. 

X 

W 

«*! 

f3 

o 

X 

*4> 

-4 

•T 

O 

O 

** 

4 

«4 

CM 

X 

X 

X 

*4 

jJ 

71 

73 

a 

73 

o 

o 

3 

-J 

a 

-*■ 

f> 

T 

X 

J 

X 

-2 

X 

• 

• 

• 

• 

• 

-4 

X 

• 

71 

■c 

a 

o 

X 

aJ 

73 

■n 

-*! 

*n 

■*i 

-r 

X 

73 

* 

a 

a 

a 

a 

a 

.3 

X 

4. 

X 

— 

— * 

— * 

— • 

■f 

X 

X 

X 

3 

o  o 

o 

o 

o 

3 

— < 

-4  CM 

**3 

71 

o 

-4 

r 

•  • 

• 

• 

• 

H 

c 

44 

< 

X 

X 

w 

X 

4. 

o 

o 

o 

o 

ft 

3 

c 

•• 

CM 

*! 

71 

o 

O-n^/3-* 

c  a  a  a  a 
o  o  o  o  o 


o  o  t  r  o 

a  n  7>  o 

v  ^  a  — 


73  73  73  O  • 
CM  CN  CM  73  : 


73  «r  • 
«»  X*  ■*■  ■ 


♦  a 

•  • 

♦  71  I 

a  c 


71 

a  — 
«•  o 


>  - 
O  *'• 


o  o  o  o 

f  Pi  ^  71 


•2 

u. 

3 

U- 

cO 


<£ 

a. 


o 

o. 


O 

o 


( 

f 


0  0  3  3  0 
O  O  O  O  O 


3  0  0  0 
•  A 
U.  9>  M 
3  Si  -«  r*» 
o 

i  — 

3 


*J3 

X  O  •  • 

u  m  o  o 


>•  y  x  »*>  /> 

«*<*</> 

J  o  *  ^ 

t*»  ^  3 

2  W  ^ 

O  X 

X  ^  tO 


.n  ;_>  o  /)  /> 
cn  o  o  r- 


^  ^ 

*•  *■  *■  ^  ^ 


O  O  Xi  O  /> 
O  O  r--  m 


1*1  ^ 
NNO/l/l 

^  o  o 
**»  r-  -»  3  o 


3  H  .  <J7  ^  1-f! 

S'  i>  ^  «r  j  o 
i-  S  <r  ui  ^  o 

*  4;  OOOO^ 

<{t - 

S  VI 


row  l~  r~  m 

(MNO1"  J 

<r-T  Jr 

^  —  «5“  ‘T’ 


^  a  r-^  to  o;  r 

^  U,~  P“  o  ^  <T-  J3 
H  O  it  «1  ^  m  u) 
<£  q  q  o  o  o 


£  ^ 

?  u  ^n  ^  «r 
£  "  o  ^  r  ^  ^ 

t-<  "$  «r  O  m  ^  ^ 

x  a  fO  r~  __  -t  £" 

Ij  n  ^  ro 

£  «* 


^  o 

w  3 

£■  <  o  •  • 
3*  >  O  3 

^  •  T 


r*  o  «•  -*  -• 

0/1000 

O  “M  T  >»  **1 


H  -  N  ^  O 

»-  6  6  6  o  — 

a 


_  fsj  rw  i_n  •— ' 

066  6  — 


O  O  CM  »  O 
3  0—^0 


CN  O  !N  X  3 

/)  o  —  «r  o 

r*  o  o  x  ^ 

o  ft  o  o  o 

o  o  s  o  o 


3  3  3  D  3 
-•  m  ^  n  o 


o  <0  <^j 


r 

r 


SUBJECT 

b  AiA 

*sAF  FrT^f 

X  MS  P  Fr  TTrsU 

uPPElZ  A£rfi6EP0£r  M/H 

BY  V\/  JV 

DATE 

proj.no.  7~'~(u>I~1- 

4  A5* 

CHKD. BY  ^Lf*) 

DATE 

7-7.-  79 

SHEET  NO.  T  OF 

CMTMP  Al’OA  L  V  " 

f 


% 

O 


u 

o 


£ 

a.- 

<& 


x 

3 

X 

2 

3 

3 


D 
X  Z 


* 

3  < 


X  3 
Z 


3 
2  « 


«  X 
■  ^  2 


i  3  4) 

a.  x 

'  2  -H 


—  2 
X  r- 
-  3 
2 

X  — 
2  X 
X  • 
X  O 


W  H 

P  * 

Ui  £ 

^  < 

2.  n 


.o 

»2 


UJ 

<? 


Ul 


v-O 

< 


UJ  U  ^ 
>  <  ^ 
O 

o-  C 


7“ 

<  ^ 

2  o 

<  4-  _  ^ 

^  3 


Q_ 


O  1. 
Q  <5* 


<  cc 


U3 

■> 


^  *n  <£  f±i 


^  v3 

J  ‘ 
2  < 
O  a- 


X  H- 
^  H 

^  O. 

O  7-  ^ 

2  Q OH 


O  Vu  Ui  VJ 
H  —  X  <c 

< 


LL 


^2 


Z  . 

< 

t-, 

C/J 


X 

X 


H  O 

3 

a 


x 

3 


2 

2 


0 

2 


X 

3 

3 

2 

3 

3  -• 

2 

X 

3 

2 

r- 

< 

X  II 

3 

z 

X 

2 

X 

2  3 

z 

2 

X 

t- 

X  -* 

2 

2 

z 

z 

H 

i*  t 

1  3 

3 

3 

3 

2  X 

3' 

2 

•N 

S  2 

3 

•a 

H- 

z 

3 

u 

3 

X 

x 

U3 

< 

< 

X 

3 

3 

X 

*2 

X 

3 

— 

■*" 

3 

X 

II 

X 

X 

* 

2 

2 

2 

A  3 

< 

2 

2  -* 

x 

X 

X 

2 

A  H 

3 

!  i 

< 

X 

2 

*•  X 

3 

3 

X 

X 

3 

b 

3 

2  Z 

X  1 

!  = 

■A 

X 

< 

A 

■fa 

z 

z  o 

>•! 

5 

O 

2 

X 

a 

3 

< 

II 

*1 

3 

3 

1 

2 

3 

z  z 

X 

*"3XO 
<  2 

2  X 

-■  3 

*3 


2  2 
X  X 
•  * 


3 

X 


z  o 

x 

2 


X  3 
X 


<  x  3 
r-  2 


X 

<15 


X  T 
~  O 


2 

< 


—  3> 
<  O 
-fa  3 


A  • 
*  *n 


<20 
4  <  • 


2X3 
X  2  3 
2  2  • 
2  >* 


r. 


>3  3 

o 


3  • 

-«  3 


G 


3  — 

r>3  3 


—  3 
«  2 


3 

O 


■  r 


y 


i 


CONSULTANTS. 


Engineers  •  Geologisis  •  Piann--- 
Environmental  Specialists 


— <  J' 
<  O 
2  3 


A  * 
X  **» 
O 


<20 
<  <  • 


2X3 
X  2  3 


2 

3 

3 


<  O 


2  3 
2  O 

A  • 


<23 
—  —  3 
<  <  • 


r 

<2 

< 

2X3 
X  2  3 
2  2  • 
2  X 
X  O 
<  3 

3  — 


0 


s> 


r-  ! 


{  * 
c 


\ 


x^-*r«*:NO'n'*'X.n3''*<.',>.n*M— »xv 

^  >  -*  a  ^  >  I  I  •*-•-«•«  |  |  — 

I  I  I  I  I 


•niN^rNinx^-^^x  r  >  ^  x  X  -r 

•■^  -*  —  -r  ^  —  x«x-«x-"x—xs^x 
—  •v-n^,r>-**xo  —  *n-w  X  >  x  ^  <r 
r-p-*r^r*-p^*^r-»»x»x»x7'5'5'5' 


•^  -«  x  :r  x  .n  ?^-y^in-<43  x  x  — 

—  M^./IXP-^'S  —  »  X  P*  J*  X  —  ^  <T 

r^-^r»-**^r^r^xxxxx  xxr*^>> 


r 


SUBJECT 

DAA\_ 

5.AFFH 

IMiPFrTirV 

A  ||  Y  j 

n  H 

h  Jl  1 

u?P£i?  AdrtiCsE  Po  e.r  iM  A\ 

BY  W  -TV 

DATE 

A-27-7^ 

proj.  no  "73  -G/7  - 

4-ioS 

'  J CONSULTANTS 

CHKD.  BY  Til.  fa 

DATE 

7-2-7*? 

SHEET  NO.  V  OF 

- .  Engineers  •  Geclog.sts  •  P'a-- 

-- ‘.s' -  Environmental  SpecuViSts 

! 


—  —  O  D  O  3 


0030333000303003  —  —  —  —  —  J  J 
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 


2  Z  I 
T  X  w’ 

o 

W  W 


<  X  <— 
—  □  V3 
3  X  a* 
X  X 
3  — 


Trt^^ox.©^  —  ■»•«*•  ■ 

—  —  —  —  —  «■ 


*<--NNNN^ 

I  I  I  I  •  I  I  I  I  I 


X  .* 

X  J 


—  ^  O  S'  >  /»  D 
-  N  N.N  *N  -  |  —  >.  >•>*>.>.  —  «  ^  — 

(•<11  I  I  I  I  I  I  •  I  I  •  I  I  I  till 


oJ  —  <  -  si.c^to.xosist  —  t-to^^  —  ^xd^^d 

^  J  —  e  ♦  *n  y  3  -*  y*  x  o  x  t  n  •**  - 

x-n^/)^r^3D7>33  —  »x  c  X  cx 

^'Oyy'OODOOOOOD—  —  —  —  —  —  —  ~  — 


3  <  '3  t/J 


X  X  X  3 


<•  3  < 

-i  3  X  — 

f  <  3  /> 

■a  i  2  Jb 

ssacg 


^  2  /I  >  f  X^r—  D'q'X  —  ^3  3"S"-  XC  —  -  - 

O'  :n  «r  O  3  —  t  ^  —  —  OO'OXt  —  oct  —  X  —  *r  r  3  —  —  £  y 

.n^»x30^~»<r.no*^xy‘33  —  'N^'n-y/i  ££-*-*  —  -*xxix 

333  30330  3  DO  333—  —  —  —  —  —  —  —  —  —  --  —  —  —  .... 


X  3 


x  3  r 
3  3  3  — 
X  —  <  >5 
a.  x  *:  x 
&  X  3 
3  —  3  _ 
3  3  3 

*<  •*.  db  — ' 

-  3  3 


‘^'T-ft  0X33  —  -nT.SiOX.y3—  ■**—  S>CX30  —  ■•*  —  SI  £  X  y  ~ 

o  3  x  /:  x  —  Ji  t  -  -r^3*nc3-noy%.r  x  —  r  »  —  —  3  -n  x  o 

^nox^-^^r-xx  e33yo3oo  —  —  —  n  *n  ^  •  7  •  /» 


s>  ex33  —  -n«rr».sx33  —  ^■•.no 

-•3-n33-»*-y  n  />  x  —  nx  —  t  o 

C""r-XCCT 


X  T  D  -  • 
O  3  n 


-T  3  X  T  2 

y  .n  s  -  « 

O  •  -  -  N  \ 


*>  -n  -n  ^ 

■y  ^  t  *  *r 


■n  t  n  ■ 


■~**T~~TTTT 


‘ff'r^TTTr-rrT^-r  r^^rf-rr-r 


& 


8 


wiiV.  *-. 


J 

SUBJECT 

b  AM  SAFET-f. 

XMoPFrTT7AJ 

r  ji  n 

P  - - 

m 

uPPe^  Aer i)6EPcp~r  Ma\ 

1  1  V 

BY  W-T  V 

DATE  ts-H-l^ 

PHOJ.  NO.  73  _Cj9  (~l  - 

4-CsS 

j  CONSULTANTS. 

CHKD.  BY  Dl—  C) 

•  •  • 

DATE  7  -  Z  ~  7S 

SHEET  NO  \A/  OF 

B3 

Engineers  •  Geo'ogtsts  •  : 
Environmental  Soec-alss’s 

»larr- 

• 

•  • 

o 


o 

o 


X  s  > 

-  J 

< 

X  X 

—  a 


-J  o 
-  .u  o 

J.  —  /> 
X  3  X 


X 


3 

2. 


r  3  — •  .»  »  2  —  x 


'  ^  a  3**x2  2—  x-^t.tx^x*'?  —  x  «*  -r  r>  3  —  *  *  s  —  x  ^  *•  r  o 

»  —  —  ^  —  XXXXX  XXXXX'^^'*'^  T  e«» 


‘■*^/lX-**TX  —  3  .*  *1  O^X^X-—  X  — 

/i  -^-*xxrrr>33“3—  —  —  x  x  x  '"-***  .* 

x  . . 

•  z.  xxxxxxo«x»>^-*'*i*^^»^^\^i^^'*<'**^. 


"*  5  ^  CT-nr^x.-jx  —  *  x  —  » 

■*  a  a  a  a  c  c  2  •*•  — •  **  x  x  x  >  r 


-^2*n37'*»c>x.r> 
*2202  —  —  —  xx 


.1  >1:  :**v 


'm> 


6 


AD-A07S  912  SAI  CONSULTANTS  INC  MONROEVILLE  RA  ft%  lj/t 

NATIONAL  OAM  INSPECTION  PR06RAM  UPPER  BRIDGEPORT  DAM  NO I  I.D.  N— EtC(U) 
JUN  79  0ACM1-79-C-0013 

UNCLASSIFIED 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BURfAU  Of  STANDARDS  1963  A 


subject  DAM  SAFFTV  IMSPFrTlOU 

r~ 

i — 

i 

i  i 

uPPe/2.  ££r b&EPCtR-T  lVA At 

1 1 

by  W-TV  date  proj.no.  73  -G/7  -  4-(aS 

CONSULTANTS. 

CHKD.  BY  IS  t_  [~»a  DATE  7-2*77 


SHEET  NO. 


OF  && 


Engineers  •  Geologists  •  Plannc 
Cru/irrsnmnntal  Snpcialists 


< 

T 

X 

'< 

n 

2 


<  o 
X  o 
J  =  o 
2  i.  C 
X  <  — 


X  z> 

X 

2  2  • 
z  z 

4  1  d 
4.  O 
X  X  T 
X  ^  •+ 
< 

2  a! 

4  X 


—  .2  O 
Z  M  O 
—  3 
X  2  ^ 

A.  X  — 


© 


Wr  Pi^r 


x  y  r  —  >*  **  t  /**  c  x  r  —  —  *v  *  2  ^ 


Ti  — 


—  x  r  —  ^  y-n^y'Nnx—  -rr  —  —  d  ^  x  *  £*%./■) 

£  /■//>/>£  c  «>■— •’^r»X*>JN3.S22  —  —  —  ^  r  /»  /!  r-.  C  C  C**-*^ 

i  S  »  3  =  a  =  3  3  3  3  3 ■i  i.ii.i'j.iUi  a.3.j  -a  -.  -  -  -  -  -  -  -  ----------  -'  -  -  -  -'  -  - 


vv4o*'>.*js*  •;  -j, 


f 

r 


SU3JECT 


rHKD.  BY 


SAFETY  TM-SPrVTTQAU 

uPPgi^  AerA6gPo/?r  ivwn _ 

te  (r>-  21  -~l°\  proj.no.  ~7 5  -0 if)  -  4-(oS 


7  ~  *2-  -  7 


SHEET  NO. 


LJ 

r  p 

U  mu 

j  ;  CONSULTANTS. 

Engineers  •  Geologists  •  Plann-: 
Environmental  Specialists 


-P 

r-  r-  r»  r*.  «■»  jn 


=>  o  ^  c  .n  => 

•/*  •  .1  N  /) 


<  3  •  • 

£  3  S  3 
•  Si  ■"* 
U.  >  >*  — 

3  .fl  •>*  r* 
o 

■i. 


-7  ™  —  Oi  w  ^ 


-(«/-»  “  in  n  n 

'!  o  °  o  o  «  o 


—  ^  -  <nj  ^  v 

^  »n  </)  »A  ' 

O  O  o  *3  O 


Si  2  *  .N  M 

.■N  3  ?  %  .^1 


^  X  O  •  • 
y  «  3  3 
u-  •  ^ 

M  y  •*  St 
o  «  ■« 

S32 

2  = 


*•  U-  3 

-*  A.  -3 

<  T  <  ^  •  • 

X  w  »  ./>  o  o 

X  ^ 

3  -*i  n 

n  <.  st 

—  s 


■C  X.  •**  >»  S  "1 

•N  *•  .X  yi 

St  Ox  S3  St 

XX  X  y  ^  o 


^  ^  /).*)••  X 

— •  St  *  2  3  "*> 

x  X  *v  N  •> 


^  x  x  x 

—  3  N  ;  5  f 


;  O  r-  M  J  “r4 
—  L  <n  j- j- 


i  On  Q  -P 

;  <0  co  <P  >■  —  j- 


>*  CT-»-  JJry  <vj  ^ 

H  ™  4/1  S’  O' •/!<>» 

5  l^'T  2  I  -J>  J 

d  <p  j  'P  o - CT. 


->  -'T 

o 

-O 

u 


<  -  !\*  ro  *7-  i-v£) 


<j  —  C'i  on  7141  J 


T  ^  X  X  X 

-  3  ^  X  .3  ▼ 

J*  3*  *  S  T  T- 

st  st  s  .1  n  st 

3  a  2  r  o  s 


x  x  ^  \  ^  o 

N  *M  >.  S  >.  St 


■■■/&$£  y.  ■ 


LIST  OF  REFERENCES 


1.  "Recommended  Guidelines  for  Safety  Inspection  of  Dams," 
prepared  by  Department  of  the  Army  Office  of  the  Chief 
of  Engineers,  Washington,  D.  C.  (Appendix  D) . 

2.  "Unit  Hydrograph  Concepts  and  Calculations,"  by  Corps 
of  Engineers,  Baltimore  District  (L-519) . 

3.  "Seasonal  Variation  of  Probable  Maximum  Precipitation 
East  of  the  105th  Meridian  for  Areas  from  10  to  1,000 
Square  Miles  and  Duration  of  6,  12,  24,  and  48  Hours," 
Hydrometeorological  Report  No.  33,  prepared  by  J.  T. 
Riedel,  J.  F.  Appleby  and  R.  W.  Schloemer  Hydrologic 
Service  Division  Hydrometeorological  Section,  U.  S. 
Department  of  the  Army,  Corps  of  Engineers,  Washington, 
D .  C . ,  April  1956 . 

4.  Design  of  Small  Dams,  U.  S.  Department  of  the  Interior, 
Bureau  of  Reclamation,  Washington,  D.  C.,  1973. 

5.  Handbook  of  Hydraulic,  H.  W.  King  and  E.  F.  Brater, 
McGraw-Hill,  Inc.,  New  York,  1963. 

6.  Standard  Handbook  for  Civil  Engineers,  F.  S.  Merritt 
McGraw-Hill,  Inc.,  New  York,  1968. 

7.  Open-Channel  Hydraulics,  V.  T.  Chow,  McGraw-Hill,  Inc., 
New  York,  1959. 

8.  Weir  Experiments,  Coefficients,  and  Formulas,  R.  E. 
Horton,  Water  Supply  and  Irrigation  Paper  No.  200, 
Department  of  the  Interior,  United  States  Geological 
Survey,  Washington,  D.  C. ,  1907. 

9.  "Probable  Maximum  Precipitation  Susquehanna  River 
Drainage  Above  Harrisburg,  Pennsylvania,"  Hydrometeoro¬ 
logical  Report  40,  prepared  by  H.  V.  Goodyear  and  J.  T. 
Riedel,  Hydrometeorological  Branch  Office  of  Hydrology, 
U.  S.  Weather  Bureau,  U.  S.  Department  of  Commerce, 
Washington,  D.  C.,  May  1965. 

10 .  Flood  Hydrograph  Package  (HEC-1)  Dam  Safety  Version, 
Hydrologic  Engineering  Center,  U.  S.  Army  Corps  of 
Engineers,  Davis,  California,  July  1978. 

"Simulation  of  Flow  Through  Broad  Crest  Navigation  Dams 
with  Radial  Gates,"  R.  W.  Schmitt,  U.  S.  Army  Corps  of 
Engineers,  Pittsburgh  District. 


11. 


12.  "Hydraulics  of  Bridge  Waterways,"  BPR,  1970,  Discharge 
Coefficient  Based  on  Criteria  for  Embankment  Shaped 
Weirs,  Figure  24,  page  46. 

13.  Applied  Hydraulics  in  Engineering,  Morris,  Henry  M. 
and  Wiggert,  James  N. ,  Virginia  Polytechnic  Institute 
and  State  University,  2nd  Edition,  The  Ronald  Press 
Company,  New  York,  1972. 

14.  Standard  Mathematical  Tables,  21st  Edition,  The  Chemical 
Rubber  Company,  1973,  page  15. 

15.  Engineering  Field  Manual,  U.  S.  Department  of  Agriculture, 
Soil  Conservation  Service,  2nd  Edition,  Washington,  D.  C. 
1969. 


i 


APPENDIX  C-l 

SUPPLEMENTAL  CALCULATIONS 


Bgaw 


f 

f 


SUBJECT 


CHKD.  BY  Z>t. 


\t\W\  <ArPT7  TM.^FCrToryJ _ 

_ PA  -  D  A  <v\ _ 

DATE  !Sz225.  PROJ.  NO.  T  -  '  -  t  1  ~  a  ~ 

OATE  -  Z  -  7  ?  SHEET  NO.  /  OF  f  0 


1 

| 

| 

CONSULTANTS. 

engineers  •  Geologists  •  Pianre- 
Environmental  Scecialists 


daiv\ 

Height  Of 


2  3  pt 


(  A\eai  -nt. 


M.AXX/V\UM  Pool  DtCiOjAGE  CAPACITY  ~  /5 40  AC-FF  (  -££•  -^E£.t5  ") 
3  Top  OP  Dam. 


Nb£M  AL  ^OCL  StG^A6£  CAPACXTT 
i2  Top  Oh  6.ec£.£ATX0  hJ  Pece 

QeaxajACE  A«EA  ~  2. Co  xa  wr. 


a:  13  AC* AT  (  See  AJorp  |  ) 


P-JWTMtFEV  f  i,  G  F- 
0  =  GG  7,  S'  •r'tvL'E 
ECAc  ,  r*A  ^  £ 


Wor£ 


:  Mce. MAt  foOL  ‘OTOP.AGE  OpaC-UTT  OfiTAX.CieO  Rtjrrt  T  AE. 
'v  S.cPo<.t  OPc/O  Th-e  APPi-rcArroci  cf  the  Co  .**12:55  tjuFk. 
OP  WPST/ncuEcAAOb  Oc\jt— f  C  To  CowSTYLUCT  AsjfJ  TATuTTVT.O 
A  Qaaa  Ac*a*s  -Tacc6S  Ic  ref  a;  aagT 

ToajwSHXP  y  W  PiT/AiertA  Aii  Csu-’-T  J  Cli^Zj  A  •. 
fco/oa  2c:  Peajaj  bc£  FxlEl  ;  ,Ac o  Aei  j  “'.'-a  £.- -r_  u 

X-'CFoiCrV'.AT  TOO  /As  f’ttficAJTEO  O  SmEEF"  J 


D  AM, 


r  5.  o  1  f  T  C  AT  I O  M 


D>a*v  Sr-xe  -  JwTCtc.we  estate- 

C&OE.  To  StC^-AG-E.  CAPACTT'i') 
(■PAl.AfcEs  CuA’.IIFTC ATTC/O  -  HXo-A 

RsauiiS-CC,  3  DP-  -  PiAr 


’<tE“  t ,  T^-X  I  Nt 


1  Trf  ts  S'  '  •  v .\*t 


Cffr «, 


‘•••vr  2) 


Length  op  Loo GELT  Wat  e VS-- 'o*  ^  3.2  mz 


Lc*  ~  1-4  mx  ( /A(SASu£.£ti  Aooa-  — £  lcnCe:t  /'/A.TFCCio.i  ;e 

Tig.  La(v\  Gd£lT  Tj  Tr£  LENf/E-CGi  -  ~  * 

Mot  £  2  ;  n'/Aou£-S  C  p  L_  !_ca  ^<Z£  W  Ea  i  a  i  Hf 

USGS  To  /V1Z*JLTE  LcuEC-At_  f>A  QuAi.  Ac_w 

l-Wafi.s»£-*.A-#H  VA^rAdctA  L  =  ”n£0  Tu  £“p  2 

T\j  Th£  £=ctt;u  £htz.t le £  ^  Sny &E*.  .  -^Ticrr; 

OaOXT  MYCl£.:>C'tf  A  AM  “ . 

r  _ 

C+  ~  1.0  £^fP!_X£i.  £m  C.C.E  ;  2.-Iw£  Zz 

Cp  ^  0- 4-0  _  Ci4xo  Mrvec  c.v_ :.\j 


Tf  =  SiOY&eaA  -Staao^a^-A  LAG-  ~  1.0  (LMCJ 


TLe  Actual  CeiE-£u  CffuvrriiOSHXP  (Ac  Tag  Lam 
WAS  C£TATu£!>  Hi;  -4  Th£.  ZLi  DEiXi/J  Free!  -ui 

Ts  f2-tYx^£c>  Oio  Sn&e-T  3  .  ""-ri  ^ruA~r_  o;i-xp 

WTlL  dfc  OScu  Ic  T"£  A^ALViXS. 

O 


•»»  Hi 


SUBJECT 


La  m 


2  A  F  FT  T  ~  n  - f  r.  J  r  ^  J 

_ P  A-Dg"7  DA.'A _ 

BV  'tl  TV/  DATE  S'  Zl-  PRQJ.NO.  4  2’ 

CHKD.  BY  ~D  t-  iT.  DATE  Q.  -  7  ~  7°*  SHEET  NO.  4-  OF _ [j 

fVA P  CALC U  LAT TO/ JS _ 

-  Appp.dx ate  C-Atajpall  T/ostvr  =  24  ru 

To  4  DutATr oiu  OP  22 
v\duiU  Aaj  A^ea  of  20C>  t'a..Aic.  Iu 

SoothwcxtEPM  r E.vj.\j£  v  ova  m  Ta  } 


D?PT4  -/WEA-  bo^ATtiW 

X-CpO 

F  ~~7 

/  Lr  r 

t  o  ^ 

Lo.v_A_  L.v/'X'jA  •£  AP'EA  <= 

2.  o 

ici  .vix .  AoweueA, 

The  L 

1  Ji.  VI 

V^Too  tit  Cr.vTfr  ECj  ImEA 

The 

T^t  n.L  Lea  x.oaa  2 

firf’-CA 

C  F 

2  I  t  mi  A  j,v£.  Trt£  OrPfD 

£e  rc>  jf  r  C; a ,w 

■=> 

L  epi  H  -  Ijp  AT  re  a'  f<  Cl  A  T  T  :/J 

1  5  M  Tp 

£a.ed  DA  =- 

"Z  j  ~ 

:x  ••'X  : 

_ ,  CONSULTANTS 

Engineers  •  Geologists  •  P'arr 
Environmental  Specialists 


s>e«.c&iT  op 

LvitATXU  *H 

X.MCE*  rt  a:ajPVVwL 

0-*«A 

t  =M 

II 

1 

1  f\  C2 

1  VJ  3 

j 

2  4  I  I  9 


4  3  123 


“  Hop  Uccck  Factor  (,  Ai;j'TwaT  Foe  £.AilAj  -Sma^e  A:  Well  A. 
Ft  a  Tne  Lrr;e^.  Liteornoco  Cf  4  Sewe«?f  £topa>  Ce-orruru- 
Cve-vi  A  S^Au-e^  £asx\j  )  Ctrep e: hoo cr.oc-  To  A  2A  ~  3  /  5  - . 

-4>  SADI  (  As  CorviPuTpo  £'<  i-IFC*  I  'j 


A*3iiuVv- 


SPru-WAV  capacity  ( seevrceA 


P#>TMCX-P  AL  SpCLLWAV  Is  A  CcMvje/OTTOMAC 
SCA  b(LoP  -X.OL  £  r  ,  VcK.TZCA(_  fCX£££  2  TT£  U  C_TU  £  £  V// 

A  2>0  "  Oori£T  PrP£  .  A  CC.o£D  i:\JC-  To  D£-£X<>/U  Taj r.V/v'ATTC/kj 


subject 


&&,aa.  saett '(  g/.rrjfj 


PA-Ca£~?  XA,v> 


BY  V/  TV  OATE  -=~~  2  '  -  H  PROJ.  NO.  ~~  A  ~  '-• '  1  '  T  —  ' 

CHKD.BY  DATE  6»  -  -  7?  SHEET  NO.  .0  OP  '3 


_ 


CONSULTANTS. 


Engineers  •  Geologists  •  =!a rr 
Environmental  Sceoialists 


-  A£:oaa=  That  The  wat E£  So£pace  fteopruE  P^'.ZEi  Thp-j;-- 


C£jzrrcs\L  Depth  ii  0  £As  -tuvv/u  oc  Scotch  Ck-  Sneer  ;)  : 
tLH^c-Y  ClAU  AiUCf  £  ETWEE, u  0  Avua  (7) 


Y*y\  +■  .  /jj  +  .2-,  r  Yc  *•  +  A:  7  y" 


"CP  7.  “A  P  - 


VJHEPE  XT  -  C E E  E k  V 0 Z£.  ArfVGAC-H  VcWCT* 
"2.,  -  EuevATisu  £.  0  T’o  Fr  , 
“vTj.  -  Cp-TTTCAL  VJtLCCXT'C  (2  CiD 


fa  5 


2.v  -  lfi>5VATTo.O  £?  ^  X.U  F"  Aiui 

I4l;  i4eAa  (,«?>  Jeta/EE,u  Gl)  Aajo  (0  O  <rr 


SxocE  ^  *  C  (  £, 


T/a  LOCATE  i  O'-  PuA"  GfcTTJAJ, 


V 


?,4pr  a  Yc  4-  'V 


A  A 


Pec  /V  TiPAPf 
Yestm  T> 


.0 ILAL  ShAAe.iL 

.  i 

"VT  = 


V/“c?E  Ac  =  Fyi V?Aul-X2_  _  c r r /-f 


LoNjTr5_CI_  ’-.ECTTaO  w/  ^C-TL"T.GA_ 
‘Vi  <:<£?,=  T, 

_  FLi  W  /Wc^/ 


L'p  WISTH  = 


-/  vA. 


00  Vi  +  "X  £2  Yi  *  Y:,  )  T 


w. 


ICO  Yt  +  2.15  Y0 
ic5  +  2  Yu 


—  v  — 

A  ^  'C 


i.4  -  Yc  - 


£, 


’A  = 


J_  f  -  r-  Y  , 
i.  V - 7  C.  'C. 


I  '  "  j.  c-  e-  v 

I  Y  ^  +■  w  -  f  J 


ijctc  >-  zheyA 
2,  ilo^S.SYc  ) 


“Om  C-fiA^Th  < 
y 

2.«0 


J 


5:lv£ 


Yc 

44  *  (I  )  -  Yc  (-AA  + 


►  £  ,-5'c  ►  1.7  5  V c  v 


1 2  ~  r-  '/  A  A  /  Y  _  ;  A  S.  T\ 

IS-  iZ  ft  ~  ■*  •  •*  I  c  1  — 


■ 


SUBJECT 


CHKD.  BY  T>L-  6  DATE  (ff  ~  Z  ~  \ 


tN  A  AA  'AfFT'f  ru<?FCTTO,VJ 
_ FA-l5~7  DAM _ 

kTE  S' 21-  15  PROJ.  NO.  ~l  t  -  *4  1 1  —  6  22 


PROJ.  NO. 


SHEET  NO.  /  OF _ /_ 


CONSULTANTS. 


Engineers  •  Geologists  •  “lar* 
Environmental  Soecialists 


=>  7c. 


J 


O.D  ft 


I  COPT¬ 
'S  2.2  FT 


(  VIA  ThE  ClA£>£ATXC  EquAttom  ) 


■VL  -  / 2. 4  fp: 

Oc  =  /V(_v^  ^  c  Ft1-)  ( 12.4 -  /Msec':  («I3  -■ 

A.  ^v'  h6:  <  - 

A.  AC  V  ►*  A  1  /  ; 

Ch-ECC  To  5eE  J>  CfCXTTCAL  Fc^w  Alt^Al.L'(  Does  Cc/OrSLOL. 
=2  Ch-A^ajEl  5lcPE  Di  Faoa  Cootc.-(_  ^Ecru-u  Shccoo  Dt  A 
Sofr.e^^XTTC/A'L.  ScorE  (  >  C£-;rTAt  SuorE  ) 

CG-Xttcal  Slope  Ca-/u  £c  OeFxoEk  £v  /n aajajzvx- ' j 

E&lattcaj  (£.£f  /2  PC*  14  2}  : 


/  A  TTfc  /  nl'i  \ 

C  A-n  ec  ) 


VME2E  $<_  -  Cie-xrtCAL  -lope  CoP.£.esP-:>*L&.r.us-  /a  a  F^ow 
Vijirn  veuacxTv  L't  , 

r\  -  £coa/UAjess  F/VCtoA.  -  O.o  2  2.  Pa-.e^  Cu 
-rt£c  Pa-Qlct  -  75.0  Aajis  v/ecrerAirvE 
C.  F  T  A£_  &  An  C-c  ClA;SXFICATToaj  C*  (££?  P"-  ~  ! 

-  M'/Okault-c  Labels  -  ^  AKt"'*//,.'-E~rcc  pr^r>'L*rs»? 

—  7  -  * F  /[ , +  JT(L7v7I+'77Tr'  j.  i  ~  5.  C  ft 


5.0  F- 


da.Jii)  C ija') 


X \A  n  C5.C)'/?  J  ~ 


<  O.  C27  Ft/f- 
f  A  J A  L': 


CA-hTTiLAL  Flc%v  CoOTLLUS  AvjC  E.^€£.C-  E.u  CV 

SPrLLuoAv  Capacity  *=■  /  0  450  cep 


Engineers  •  Geologists  •  P'ar-e- 
Environmental  Specialists 


WAV  £-ATXMG-  CUCVE  (EMEIZ&EUC', 


CzaaP'jtz^  X/jrr^AjAu^  6m  H£C-/  Vxa  The  Tv.^r =.5TcAa 
Cue. v e:  icouttme  ;  fiAset  c«  The  £/3Zu_way 
Geo^ene.y  As  Ae  rented  Caj  Sheet  -5*.  The  TeAfT^roAL 
fcoTL^e  Cal.c.o uvtes  CexrrcAL.  Comtr.jl.  fcrscHAecves 
Taj  A  Way  SxArtAi  To  That  Oorowea  Ou  6  m eets 
(s>  AWC)  7  (5E£  S  UAn  V\/W  7  ISjPuT  ( OoTPuT  CHESTS  ) 


bOWMSTREAM  too  TL06-  ££C.rroid< 


snerr  IQ  cf  i C 


oa 

u 

2 

-5 

VI 

«r  ^ 

N 

H 

r- 

U 

V 

O 

<• 

u 

f/> 

o 

0 

o 

> 

•V 

Uj 

^2 

• 

Ui 

b* 

u. 

o 

wl 

o 

£ 

N 

« 

o 

«  ' 
o  2? 

cn 

1 

\ 

*■*  3 

u. 

*0 

< 

Q 

£ 

* 

c 

ul  — 

u  ~ 

# 

u 

u« 

N 

£1*  . 

00 

rrt 

*/■» 

o 

c 

<< 

<3 

o 

fc-  ^ 

^  <*- 

d 

o  < 
ti-  S. 

2 

t 

« 

c 

r 

< 

> 

c 

o 

u  ^ 
u. 

o 

~i 

i/i 

h  a 
£-  O 

1 

1 

o 

«J 

o 

o 

r- 

0- 

*>? 

p  Uj 

e  »- 

o 

o  X? 

! 

-x_ 

t 

u 

lu 

o 

u,  <*. 

f- 

-j 

Ui 

-2 

ro 

* 

*- 

** 

u- 

O 

* 

S  2 
"  < 

a 

2 

2  u5 

O  v3 

H  O 

i 

i 

o 
_  o 

H  ^ 
V- 

3 

H 

•J 

c 

«/> 

Hi 

V-/ 

U 

fs 

1 

— 

Uj 

V> 

£  * 

£  *  £ 

o  v  /a  2 

O  ^  H 

<3  t  -  5  J 

<3  .0  5  2  ^ 

Q  H  w  £ 

2  ^  -J  o  1 

'r  v  <  5  O 


w  tr  « 

"  ^  J>  tu 

_-**£  o 

5  “X  fi 
-■*  u  r* 

<"  OU.  J 

O  k.  Ui  (b 

d  | 

.,  *<=  < 
^  £  2  x 
r  ✓!  <  O 

o  Ui 

C  ^ 


a  2 

*1  »•> 


{ai")  ooij.»r<ri3 


UjT  CWI.k.Vf>313 


( 


APPENDIX  D 
PHOTOGRAPHS 


c> 


APPENDIX  D 
PHOTOGRAPHS 


E 


ency 

the 

ace . 

0 

0 

4=  0 

cr>  a>  m-i 

A 

44  A 

44 

1-1  4-1 

44 

44 

44 

0  0  E 

C 

0 

E  2  «3 

T3 

0  E 

rH 

0  0 

14 

0  0 

l-l 

(3 

3  n 

*S3 

<u  .  4-i 

3 

44  44 

C 

X  4-1  03 

0 

0 

0 

4J  c  a. 

44 

XI  C 

a)  3 

0 

> 

<4-1  E 

<3 

44  0 

0 

041  HI 

c 

C  03 

3 

3  X 

*H 

0 

r4 

■P  X  44 

x: 

E  03 

rH 

sz  0 

0 

XS  0 

•H 

S3  S3 

0 

c 

a 

•H4J  C 

rH 

0  «■ 

03 

i4  sz  o 

01 1— 1 

>i 

XI  03 

E  >i 

0 

0  -h  0 

<3 

0  0 

O 

SZ  P 

3 

3 

•H 

4-1  0 

rH 

0  i— f 

> 

o  0 

rH 

X  rH 

14 

0  sz  n 

•H 

X  -H 

0 

44  4->  (0 

CU 

a, 

03 

44  E  T3 

03 

44  m 

0 

0 

COO) 

>i 

>1  0 

X 

(0  14  44 

O 

G,  O  0 

44 

E  *44  o 

c 

O  C  H 

a  ai 

0 

•H  O  0 

44 

C  C  44 

S3 

44  S3 

0 

3  0)  0 

14 

14  14  >1 

X  0  >4 

0 

0  0  0 

3 

Ena 

E  • 

CU  E  3 

0 

ai  c 

0  44 

0  i-4 

•H 

03  3 

c 

44  <H 

> 

ai  in 

0  0 

0  T3  -H 

A  TZ 

A  E 

£  c  a 

E 

44  *  c 

44  44 

41  0  W 

0 

>i  (8 

3 

0 

44  (3 

44  X 

44  0  0 

14 

o  3  *o 

0  13 

o  o  u 

44 

<H  0 

•H  -H 

03 

3  ^  'SO 

3  44 

3  >  > 

C 

3  -H  o 

0  44 

0  14  14 

3 

•nan 

•H  0 

-<4  0  0 

O 

>  01  0 

>  i-H 

>  03  03 

Q 

rH 

(N 

CO 

TT 

X 

CU 

3 

MM 

e 

2 

s 

§ 

2 

u 

u 

2 

u 

2 

a 

o 

o 

o 

o 

E4 

g 

E4 

Eh 

o 

o 

o 

O 

MM 

mm 

MM 

CU 

CU 

2 

CU 

* 


0) 

• 

04 

<0  T3 

0 

E  >1  04 

T3 

rH 

0  <o  -p 

G 

10 

04  3  04 

0 

0 

4-i  r-l  3 

>1 

4= 

4-> 

4-1  iH  4m 

0 

44 

C 

(0  -H  S-l 

XI 

0 

cam 

44 

6 

3  to  4-> 

>1 

O 

O  C 

i-4 

c 

T>  O  -H 

0 

rH 

0 

3 

44 

rH 

XI 

04  4->  to 

0 

fd 

e 

Si  -H 

•H 

3 

0 

4-1  04 

•o 

o 

si  -P 

0 

c 

E 

014-1  0 

p 

•H 

0 

C  XI 

£ 

3 

<14 

0  c 

•H 

U 

iH  04  4-1 

0 

44 

(0  04  C 

si 

44 

to 

3  04 

44 

0 

04 

-H  4J  £ 

3 

44 

D 

rH  0)  4-1 

0 

O 

<0  XI  3 

44 

C 

04 

3 

O' 

0 

J= 

C  <0 

>4 

o 

+4 

O'  O 

0 

C-H  44 

> 

44 

44 

•H  4-1  Si 

0 

44 

0 

COD' 

0 

•H  0  -H  • 

44 

rH 

c 

<0  tO  44  >i 

0 

0 

4->  0 

» 

T3 

•H 

04  44  0)  3 

44  . 

0 

44 

4<  COH 

C  >1 

44 

O 

04  4->  i-H 

0  0 

0 

04 

04  E  -H 

44  3 

44 

(0 

•px  o  a 

X  rH 

0  • 

04  C  4-1  to 

0  rH 

•H  >i 

»H 

44  <a 

•rH 

44  0 

0 

O  XJ  to  >, 

0  CL 

0  3 

o 

C  £  tJ  t) 

si  to 

44  -H 

•H 

0  04  C  C 

44 

0  rH 

04 

O  04  04 

>1 

-a  -H 

>1 

04  -P  O' 

O'  o 

CL 

-P 

04  JO  X  44 

c  c 

0  to 

Si  +4  04  0) 

•H  0 

x: 

<0 

-P  E 

3  O' 

-P  >1 

44  i— 1  04 

O  >4 

o 

44 

44  O  H 

-C  0 

44  c 

0 

O  It!  04 

to  E 

O  0 

04  3  JC 

0 

o 

3 

3  0,  -u 

3 

3  o 

0) 

04  0  0) 

0  0 

0  0 

•H 

■4  H  C 

•h  x: 

•H  £ 

> 

>  to  £4  S3 

>  44 

>  0 

j 

i 

f 

4 


in 

VO 

00 

SC 

SC 

►v* 

M4 

SC 

C4  CL  Oh  CL 


p§  o!  S  oi 


u 

o 

03 

03 

o 

o 

O 

O 

P 

5 

o 

O 

o 

O 

s 

X 

PU 

G, 

04 

04 

PHOTOGRAPH  9  View,  from  upstream,  of  the  service  spillway  looking  toward 

the  left  abutment.  Note  the  badly  spalled  concrete  wingwall. 
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Geology 

The  Upper  Bridgeport  Dam  is  located  approximately  1.5 
miles  southeast  of  Mount  Pleasant,  Pennsylvania,  within  the 
Pittsburgh  Plateaus  Section  of  the  Appalachian  Plateaus 
Physiographic  Province.  The  Pittsburgh  Plateaus  Section  is 
characterized  by  flat-lying  to  very  gently  folded  sedimentary 
rock  strata  of  Pennsylvanian  age.  Major  structural  axes 
strike  from  southwest  to  northeast. 

The  dam  site  is  located  on  the  northwest  flank  of  the 
Chestnut  Ridge  Anticline.  The  anticlinal  axis  strikes  about 
N30°E  and  lies  approximately  4  miles  east  of  the  dam  site. 
Rock  strata  underlying  the  dam  and  reservoir  dip  to  the 
northwest,  at  approximately  6  degrees,  to  a  structural  low 
elevation  along  the  axis  of  the  Latrobe  Syncline. 

Two  major  coal  seams  occur  in  the  area.  The  Pittsburgh 
seam  lies  above  drainage  with  respect  to  the  dam  and  reser¬ 
voir  whereas  the  Upper  Freeport  seam  lies  approximately  400 
to  500  feet  beneath  the  dam  and  reservoir.  The  latter  seam 

is  currently  not  being  mined  in  the  immediate  vicinity  of 

2 

the  dam  and  reservoir. 

At  the  dam  site,  the  Jacobs  Creek  floodplain  is  about 
1,000  feet  in  width.  The  floodplain  below  the  dam  increases 
in  width  and  is  generally  poorly  drained.  The  valley  is 
floored  with  moderate  to  thick  deposits  of  alluvium  consist¬ 
ing  of  clay,  silt,  sand,  and  gravel. 
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